
Agricultural Research Institute 

PUSA 




THE 


JOURNAL 

OF THB 


Bombay Natural History Soqety. 


EDITED BY 

R. A. 8PEN0E. P.Z.8 ( P. M. 8ANDER80N and 8. H. PRATER. O.M.r8. 


VOL. XXIX. 


Parts 3 and 4. 

(Containing 2 Coloured Plates, 44 Lithographed Plates, 

1 Diagram and 12 Text-Hgures. 

Dates of Publication- 

Part ill. (Pages 577 to 847) ... 31st December 1923. 

,, IV. ( „ 849 to 1070) ... 15th May 1934. 

LONDON AGENTS; 

OUl.AU & Oa, Ltd., 34-38, Marsarat Straat, Oavandiah 8quare, W. 


PRINTED AT THE TI.MES PRESS, BO.MBAY, 




CONTENTS OF VOLUME XXIX. 

No. 3 . 

Pace 

The Game Birds of India, Burma and Ceylon. Paii 
XXXVI. {(Jofumix rownutndelicm) The Black-Breasted 
or Bain Quail (with a plate). By E. Stuart- Bak(‘r, 

J.P., O.B.E., F.L.S., F.Z.S., M.R.O.U., C\F.A.O.U. 577 

Hand-List of the Snakes of the Indfan Empire. Part 
II. By Col. F. Wall, u.m.c., g.m.z.s., f.l.s., f.a.s.r., 

H.C.Z.S.I., T.M.S. 598 

Animal Life of the Ganc^es. By Dr. Aiinandale, n.sc., 

c.i.E. 888 

Some New or Interesting Orthoi^tejia from Persia, 
Baluchistan and AVestern India (with a ]>late). By 
B. P, Uvarov, F.E.s. 848 

Small Game Shooting in Kashmir and the Ad.ta(U':nt Hill 

Provinces. By Col. A. E. Ward (with a plate) . (>53 

Indian Dragonflies. Part XVII (with two plates and four 

T(LXt-figures). By Major F. i \ Fra.s(»r, i.M.s., F.E.s. H59 

The Bed Ant. Part Jl. i\v Major B. W. G. Hingstou, i.M.s. 881 

ORNlTHOLOlilCAL NoTES FROM A TkIP IN LaDAK. Bv MiS. 

M. L. Wathen. 891 

The Common Butterflies of the Plains of Ini>ia. Part 

XXX. By T. B. Bell, c.i.e., i.f.s. (Bekl.). 703 

A Journey to Siam and Back. Part III (with two plates). By 

Major C. H. Stockley, D.s.o. 718 

Notes on the Birds of the Sikkim Himalayas. Pan II 

(with three plates). By Herbert Sb Yens, m.h.o.u. 723 

Dragonfly Collecting in India. Part IV (with three places). 

By Major F. C. Fraser, i.M.s., f.e.s. 711 











IV 


CONTENTS OF VOLUME XXIX. 


Page 

A Description of the Nests and Eogs of the Commo n Birds 

OCCURRING IN THE PLAINS OF THE UNITED PROVINCES. 

Part IV (with two plates). By E. H. N. Gill . 757 

A Keview of the Asiatic Species of Contia in Indian 

Museums. By Col. F. Wall, i.m.s., c.m.u., c.m.z.s . 769 

The Identification of Indian Butterflies. Part III (with 
four plates). ByLt.-(^oI. W. H. Evans, d.s.o., b.e., f.z.s., 

f.e.s. 780 

Notes on Iluiiii Whlstler’s “ A Contribution to the Orni¬ 
thology OF Cashmere ” in Vol. XXVIII, No. 4 (with 
a plate). By Capt. R. S. P. Bat(i.s . 798 

Elephant Catching in A.ssam. By A. J. W. Milroy. 808 

Review.?,— A . N.atup.alist in Hindustan. By Major R. W. G. 

Ilingston, i.M,.s. 812 

A Biology of the British IIemiptera TIeterop- 
TERA. By K. A. Butler. 812 

Manual of Entomology. By H. Maxwell Lofroy. 812 

Indian Earthworms. By Lt.-Col. J. Stephenson, 

M.B., D.S.C., I.M.S. 818 

A Survey OF THE Fauna of Iraq. 815 

Editorial. 818 

Obituary.—John Duncan Inverarity, Bar.-at-Law . 822 

Miscellaneoi'S Notes 

I. On the Forms of the Himalayan Serow (Capricornis 
sumntreMsk) (with two plates). By Major C. H. 
Stockley, d.s.o. 824 

II. A Panther Shoot in Simla (with a. photo). By 

Rostaiul. 827 

III. A Fresh Hypothesis in legard to Protective Colour¬ 

ation in Animals. By W. Forsyth. 829 

IV. The Mishmi Takin (Budorcas taxicohr). By 

H.W. Wells . 830 

















CONTENTS OF VOLUME XXIX. 


r 


Page 

V. Notes on Porcupines. By Major C. R. S. Pitman . 831 

VI. Change of Colour in the Blackbuck (Antilope cer- 

vicapra). By Major H. M. Simmonda . 834 

VII, Double Nest of the Kashmir Great Tit (Partis major 

Icashmiriensis), By H. Whistler, f.z.s . 837 

VIII. Late and early Snipe in the Deccan, Poona Dist. 


By Major W. B. Trevenen . 837 

IX. On the Breeding of the Black-winged Stilt (Himanto- 

jms Candidas). By H. W. Waite . 838 

X. Range of the Tufted Pochard (Fuligala ftdigala). 

By R. F. Ruttledge. 839 

XL Late Stay of Pintail (Dajila acuta) in the C. P. 

By F. W. A. Prideaux . 839 

XII. Drongo and Cicada. By C. E C. Fischer . 839 


XIII. The Common Flamingo (Phcenicopterus antiquorum) 

in the Punjab Salt Range. By H. W. Whistler. 840 

XIV, Birds attacking a Snake. By George Brown .... 840 

XV. Woodcock in the Nilgiris. By Major W. M. Logan 


Home. 841 

XVI. The CorvidcB of the Punjab. By Major Ronald T. 

Foster . 841 

XVII. The Aflinities of Eryx jaculus and Eryx johni. By 

Col. F. Wall, i.M.s. 842 

XVIIL An imusually large Labeo from the Indrayani River. 

By Major W. R. Trevenen . 843 

XIX. A Note on some discrepancies in Fauna of British 

India. (Butterflies). By S. N. Chatterjee _ 844 

Proceedings . 849 

No 4 . 


The Game Birds of India, Burma and Ceylon. Part 
XXXVII. (Cryptoplectron (Microperdix) e. erythrorhynchus) 
The Painted Bush Quail (with a plate). By E. C. Stuart 
Baker, f.l.s., f.z.s., m.b.o.u., c.f.a.o.u. 


846 














vi 


COIiT£NTS 01 VOLUME XXIX, 


Page 

A Hand List of the Snakes of the Indian Empire. Part 

III. By Col. F. Wall, i.m..s., c.m.g., c.m.z.s. 864 

The Mammals and Birds of Kashmir and the Adjacent 
Hill Provinces. By Col. A. E. Ward (with five plates 
and 4 photos) . 879 

Scientific Re.sitlts from the Mammal Survey No. XLIV. 

On a New Field-Mouse, from Nepal, with a Note on 
THE Classification of the Genus Apovkmvs. By 
Oldfield Thomas, f.r.s. 888 

The Identification of Indian Butterflies. Part IV (with 
5 plates). By Lt.-Col. W. H. Evans, D.s.o., r.e., f.z.s., 

F.E.S . 890 

The Red Ant. Part III (with a text-fixure). By Major 

R. W. G. Kingston, I.M..S. 908 

The Common Butterfues of the Plains of India. Part 

XXXI. By T. R. Be.ll, C.I.E., i.f.s. (Retd). 921 

Birds’ Nesting with a Camera in India. Part I (with 0 

platea). By Capt. R. S. P. Bate.s. 947 

Observations on the Breeding Habits of .some Fke.sh 
Water Flshes in the Punjab (with 2 plates). By 
M. Hamid Khan, m.s.c., f.r.m.s. 958 

A Description of the Ne.sts and Eggs of the Common Birds 

OCCURRING IN THE PLAINS OF THE UnTTED PROVINCES. 

Part IV (with a plate). By E. H. N. Gill. 9G3 

Notes on Indian Butterflies. By Lt.-Col. W. H. Evans, 

D..S.O., R.E., F.Z.S., F.E.S. 971 

A Journey to Siam and Back. Part IV (with 2 plates). By 

Major C. H. Stockley, d.s.o. 974 

Indian Dragonflies. Part XVIII (with 2 plates and 2 te.xt- 

figures). By Major F. C. Fraser, i.M.s., F.E.S. 98S 

Notes on the Birds of Sikkim Himalayas. Part III 

(with 4 plates). By H. Stevens, m.b.o.u. 100' 













CONTENTS OF VOLUME XXIX, vii 

Page 

Reviews.—Butterfly Lore. By H. Etringhani . 1031 

A Bibliography of Fishes. By Bash ford Dean 
and others . 1031 

Wild Animals in Central India. By .V. Dunbar 
Brando r . 1032 

Himalayan and Kashmiri Birds. By Douglas 
Dewar . 103G 

Editorial . 1038 

Obituary.-^ Colonel Charles Swinhoe, M. A. (Oxon), f.l.s., 

F.Z.S., F.E.S. 1042 

Miscellaneous Notes : 

1. R(‘aders’ Coininejits on previous notes and articles.. 1043 

11. Lirge. Tusks of Indian Ele|)h«nt {E, maximus) (with 

a photo). By (\ R. T. Congreve. 1044 

[II. In the Haunts of the Indian Wild Dog {C. ditkhun- 

ensis). By C. U. S. Pitman. 104G 

IV. A Novel Method of Shooting Blach Beai’ ni the 

“Galis". By C. R. S. Pitman. 1049 

V. Black-Buck and Jackal. By Capt. L. G. W. Harnber. 1050 

VI. Malformed Horns in the Cheetal (Axis a./is) (with a 

photo). By B. A. Parr. 1051 

VII. Southern Range of the Mallard {Anas boscas). By 

J. R. Abercrombie and others . 1052 

VIII. Nest of Mrs. GoukV.s Yellow^-Backed Sun bird {JEtho- 

pyga gouldiw). By S. M. Robinson, m.b.o.u. 1052 

IX. Nesting of Walden's Yellow-Backed Sunbird (AEtho- 
pyga sanguinipecta). By S. M. Robinson, 
M.B.O.U . 1053 

X. Nidification of the Western Spotted Babbler (P. 
ruficeps jonesi). By B. B. Osmaston, c.i.e., 
i.F.S. 1063 
















CONTENTS OF VOLUME XXIX. 


Paok 

XI. Migration of Eagles. By C. H. Donald, f.z.s., 

M.B.O.U . 1054 

XII. Wire Nests. By Major W. P. Pakenham Walsh, 

R.E. (with a photo). 1065 

XIII. The Incubation Period of Bulbul’s Eggs. By Satya 

Churn Law . 1056 

XIV. A Note on the White-Bellied Sea-Eagle (Haliaetm 

leiwogaster.) By S. C. Law. 1069 

XV. Plighting on a Delhi Jbeel. By Rostand. 1059 

XVI. A Mugger Shooting Experience. By L. Stansfiled.. 1061 

XVII. A Note on the Habits of the Large-scaled Earth 
Snake (Silybura macrolepis). By Charles 
McCann . 1062 

XVIII. Further Notes on the Breeding-habits of the Pearl 
Spot Fish (Etroplus suratensis). By N. P. 

Panikkar. 1064 

Proceedings . 1065 

Accounts for 1923. ... 1069 












IX 


ALPHABETICAL LIST OF CONTRIBUTCBS. 


trOXaTTlMCXl 


Page 

Abercrombie, J. R. ; Sou¬ 
thern Range of the Mallard 
{Anas habeas) .. .. 1052 

Andrews, Major F. L., 
O.B.E., D.C.M.; Note on the 
colour-change of the Bla(!k 
Buck {Antiloj)e, cervicapra) .. 856 

Annandale, N., 1),S(‘., C.I.K.; 

Animal Life of the Ganges .. 633 

Baker, E. C. Stuart, J.P., 
O.B.E., F.L.S., F.Z.S., 

M.B.O.U., C.F.A.OAT.; The 
Game Birds of India, Bm*ma 
& Ceylon, Part XXXVI (with 
a colmired plate) of (Cotumlx 
corotnandelicus), the Black- 
breast od or Rain Quail, the 
Common or Grey Quail, the 
Japanese Grey Quail .. 577 

-; Part 

XXXVII (with a coloured 
plate) of Vryptoplectrnn (J/i- 
croperdix) e. erythrorhyniJius, 
tlie Painted Bush Quail, Ble- 
witt’s Bush Quail, the Mani¬ 
pur Hush Quail, Primrose's 
Bush Quail .. •. .. 849 

Bates, Capt. R. S. P.; Notes 
on Hugh Whistler’s ** A Con¬ 
tribution to the Ornithology 
of Cashmere’ in Vol. 

XXVIII, No.4 (with a plat£) 798 

-; Birds 

Nesting with a Camera in 
India, Part 1. (With 6 plates) 947 


Page 

Bell, T.R., C.I.E., LF.S.(Retd.); 

The Common Butterflies of 
the Plains of India (including 
those met with in the Hill 
Stations of the Bombay 
Presidency), Part XXX. 703 

-Part XXXI.. 921 

Bombay Natural History So¬ 
ciety’s Mammal Survey or 
India. Scientific Results, 

No. XLIV.—On a New Field- 
Mouse from Nepal, with a 
Note on the Clrtssification 
of the genus Apodetnus, By 
Oldfield Thomas, F.R.S. .. 8SS 

Brown, Gkorok ; Birds attack¬ 
ing a Snake .. .. .. 840 

Burton, Brigadier.General 
H.G.—“ Strange” Behaviour 
of a Panther .. .. 1044 

Chatterjek, S. N.; A Note on 
some discrepancies in Fauna 
of British India (Butter¬ 
flies) .844 

Congreve, C. K. T. ; Large 
Tusks of Indian Elephant 
I JF. maximus (Text-fujure) .. 1044 

Dhar, H. H. 1'he Maharaja 
OF ; Comment on the colour- 
change of the Black Buck 
(Antilope c^rx'icapra) •• 835 

Donald, C. H., F.Z.S., M B.O.U.; 
Migration of Eagles .. 1054 





LIST OF CONTRIBUTORS. 


Page 

Editorial .. .. 818J0 

Editors ; Famalo Antilopes 
developing horn‘< .. .. 834 

-Colour-change in the 
Black Buck.834 

Evans, Lieut.-Col. W. H., 

ILS.O., R.E., F.Z.8., F.E.S.; 

The Identification of Indian 
Butterflies, Part III {with 4 
jilates)., .. .. 780 

-—Part IV {u iih 5 plafp^) 890 

Fischer, (\ E. C. ; Drongo 
and Cicada ,. .. 839 

Forsyth, W. A. ; Fresh Hypo¬ 
thesis in regard to Protective i 

colouration in animals ., 829 I 

Foster, Major R. T. ; The 
Coryidee of the Punjab .. 841 

Fraser, Major F. W., T.M.S., 

F.E.S. ; Indian Dragonflies, 

Part XVII (with 2 plate-s 
and 4 tea't-figures) .. .. 059 

--; Part XVI11 (with 

2 plaUs and 2 te^vt-figioen) .. 982 

Dra¬ 
gonfly colleotjjig in India, 

Part IV (with "2 plates) .. 741 

(iiLL, E. H.; A description of 
the nests and eggs of the com¬ 
mon birds occurring in the 
Plains of the Unite*! Pro¬ 
vinces, Part IV (with 3 plates) 757 

; Part IV 

(with a plate) .. .. 903 

H AMBER, Capt. L. G. W. ; 

Black Buck and Jackal.. 1060 


Page 

Hinoston, Major U. W. G., 

I.M.S.; The Red Ant, Part II 681 

---Part TIT 

(with \ te^ct-flgtife) .. .. 908 

Home, Major W. M. Looan ; 
Woodcock in the Nilgiris .. 841 

Kannan, K.Kunht, M.A„ Ph. 

D,; Protective colouration in 
Wild Animals.. .. .. 1043 

Khan M. Hamid, M.Sr., F.R, 

M.S.; Observations on the 
breeding habits of some Fresh- 
! water Fishes in the Punjab 

(with 2 plates) .. .. 958 

Law, Satya Churn, M.A., 

F.Z.8., M.B.O.U.; The Inciuba- 
t ion period of Bulbul’s eggs.. 1056 

-....-; Xote 

on the White-bellied Sea- 
Eagle (Haliactus leucognster) 1059 

McCann, Charlks ; A Xote 
on the habits of the Largo- 


scaleil Eai th Snake 

(Silyburn 


maoolepts) 


JOO 

Milroy, a. J. W. ; 

Elephant 


catching in Assam 

.. 

SO 

Obituary ; John 

Duncan 


Inveranty 

.. 

822 

-; Colonel 

Charles 


Swiuhoe 

.. 

1042 


Osmaston, B. B., I.F.S. ; Nidi- 
fication of the Western Spot¬ 
ted Babbler (Pellomeum 
ruficeps jonesi) .. .. 1053 

Panikkar, X. P., B.A., F.L.S. ; 
Further notes on the breed¬ 
ing habits of the Pearl-spot 
Fish {Eiroplus mratensis) .. 1064 




LIST OF CONTRIBUTORS. 


XI 


Pa»k 

Pakr, B. R. ; Malformed Horns 
in the Cheetal (Axis axis) 

(mill a photo) .. .. 1051 

Pitman, Major C. R. S.; Notes 
on Porcupines .. .. 831 

----— . The 

Haunts of the IWl Indian 
Wild Dog (Cuo)idukhunensia) 1046 

-. A 

novel method of shooting 
Black Bear in the * Oalis ’ .. 1049 

PrideA ux, F. W. A.; Late stay 
of the Pintail (Dafila acuta) 
in the t'entral Provinces .. 839 
Proceedings .. .. 846, 1065 

Reviews; A Naturalist in 
Hindustan .. .. •. 812 

A Biology of the 

British Heaiipteia He^ernp- 

tcra.812 

-. Manual of Ento¬ 
mology .812 

-; Indian Earth- ^ 

worms .. .. .. 813 

A Survey of the 
Fauna of Iraq .. .. 815 

-- ; Butterfly Lore .. 1031 

--; A Bibliography of 

Fishes .. .. .. 1031 

-; Wild Animals in Cen¬ 
tral India .1032 

Himalayan and 

Kashmiri Birds .. .. 1036 

Robinson, S. M., M.B.O.XJ. ; 

Neat of Mrs. (»ould^a YelUw- 
backed sunbird (JSthopyga 
gouldice) .1052 


Page 

Robinson, S. M., M.B.0.U»; 

Nesting of Walden’s Yellow- 
backed Sunbird (Mthopyga 
sayiginipecfa) .. .. .. 1053 

Rokbby, B. a. ; Comment on 
the colour-change of the 
Black Buck (Antilope 
vicaprn) .. .. .. 836 

Rostand, A.; Panther Shoot in 

Simla.. .. ., .. 827 

—- ; blighting on a Delhi 
Jhoel.1059 

Ruttledok, R, F. ; Range of the 
Tufted Pochanl (Faligula 
fuligida) .839 

ShkiharDjT. F. G. ; Southern 
Range of the Mallard (Anas 
hoscas) .. .. .. .. 1052 

SimmonDH. Major M. H. ; 
Change of colouration in the 
Black Buck (Aulilope cer- 
vicaprn) .. .. .. 834 

Stansfield, L. a. ; Mugger 
Shooting experience .. 1061 

Stevens, Herbert, M.B.O.IL ; 

Notes on the Birds of the 
Sikkim Himalayahs, Part II 
(with 3 plates) .. .. 723 

-j Part in 

(with ^ plaits) .. .. 1007 

Stockley, Major C. H.,D.S.0.; 

On the Forma of the Hima¬ 
layan vSerow (Capricomis m- 
I niatrensis) (with 2 plates) ., 824 

---— j Com¬ 
ment on the colour- 
change of the Black Buck 
(Antilope cervicapra) .. 835 



xii 


LIST OF CONTRIBUTORS. 


Page 

Stookucy, Major C. H., D.S.O. ; 

A Journey to Siam and back. 

Part III {with 2 plates) .. 718 

-Part IV 

{u)iih 2 plates) .. .. 974 

Thomas, Oldfield ; See 
Bombay Natural Hintory 
Society’s Mammal Survey 
of India. 

Trevenkn, W. B. ; Late and 
early Snipe in the Deccan, 

Poona District .. .. 837 

--. An 

unusually largo iMbeo from 
the Tndrayani River .. 843 

UvAROV, B. P., F.E.S. ; Some 
new or interesting Orthop^ 
tera from Persia, Baluchis¬ 
tan and Western India {with 
a plate) .. .. .. 643 

Waite, H. W.; On the breeding 
of the BIa<’k-winged Stilt 
{Hirmntopus candid us) .. 838 

Wall, Colonel F., I.M.S., 
C.M.G., C.M.Z.S.; A Hand- 
List of the Snakes of the In¬ 
dian Empire, Part 11 .. 598 

-Part III 864 

«-; A 

Review of the Asiatic species 
of Contia in Indian Museums. 769 


Page 

Wall, Colonel F., I.M.S., 

C.M.G., C.M. Z.S. ; The 
affinities of Eryx jaculus and 
Eryx johni .. .. .. 842 

Walsh, Major W. P. Paken- 
HAM, R.E.; Wire Nests {with 

a text-figure) .1065 

Ward, Colonel A. E. ; Small 
Game shooting in Kashmir 
and the adjacent Hill Pro¬ 
vinces {witJi a plate) .. 663 

-. The 

Mammals and Birds of Kash¬ 
mir and the adjacent Hill 
Provinces {with 7 plates and 

4 photos) .. .. .. 879 

Wathen, Mrs. M. L. ; Orni¬ 
thological Notos^from a trip 
in Ladak .. ., 694 

Wells, H. W. ; The Mishmi 
Td\Cm {Budureus taxicohr) 830 

Whistler, H., F.Z.S, ; Double 
nest of the Kashmir Grejat 
Tit {Parv'i tnajor kashmiri- 
ensis) .. .. .. .. 837 

Common Flamingo {Phoeni- 
copterus antiqnonun) in the 
Punjab Salt Range .. .. 840 

W YLiE, Major M. ; Note on 
the colour-change of the 
Black Buck (Antilope cervi- 
capra) ., 


836 




xiii 



LIST OF PLATE S, 



-VOX.TJMCB zazxxx. 



No. 3 . 

Page 

The Game Birds of India, Burma and Ceylon — 


Plate I. 

The Black-breasted or Rain Quail (CoUimix C 0 ‘ 
romandfilicus) 

577 

Plato II. 

New Orthoptera from Persia and India .. 

643 

Small Game Shooting in Kashmir and tho adjacent Hill Provinces— 


Plate ITI. 

T. S. Allan with his famous “ Bag ” of Chukor .. 

663 

Plato IV. 

Indian Dragonflies 

663 

Plato V. 

Indian DragonHics 

678 

A Journey to Siam and back— 


Plate VI. 

(A) Moping River At Raheng . 

718 


(B) Paknampo, showing Floating Houses .. 

718 

Plate VII. 

Siamese Pack Ponies and Saddles .. 

718 

Notes on the Birds of the Sikkim Himalayahs— 


Plate VIII. 

(A) Singilo La 12,126', and Everest from Phalut, 
18th, February lb 12. 

723 


(B) PhalutSummit 11,811', 18th February 1912 ., 

723 

Plate IX. 

(A) Singilo La Ridge looking south to Sandakphu 
from Phalut, February 1912 .. 

727 


(B) Singile La Ridge looking south to Tonglo from 
Sandakphu, March 1912 

727 

Plate X. 

(A) Dwarf Rhododendron Sandakphu 11,923', 
north face of the Summit, March 1912 

733 


(B) Mai (“Khola’’) Valley, East Nepal from Kalo 
Pokliari, May 1912. 

733 

Plate XI. 

Dragonfly collecting in India . 

742 

Plate XII. 

Dragonfly collecting in India 

744 

Plate XlII^^ 

Dragonfly collecting in India . 

746 



LIST OF PLATES. 


liv 


Page 


Neats of the Common Weaver Bird or Baya— 

Plate XIV. (A) Showing both the “ male ” and female nest .. 759 

(B) An abnormal nost—the nest of the male bird 
is attached below the egg-cavity on the right 
of the tubular entrance .. .. .. 759 

Plate XV. Nests of the Common Weaver Bird or Baya (Ploceus 

baya) .. .. .. .. 760 

Plate XVI. Nest of the Striated Weaver Bird (Plocevs vianyar) 

in tall Elephant grass .. .. .. .. 701 

The Identification of Indian Butterflies— 


Plate XVIT. (D) Satyrid.® :“~7. Maniolm 8. Eumenis: 10. 

Aulocerax 12. Arge x 13. Erehiax H. Yp- 
thima : 15. Zipfplis ; 17. Erites : 10. Ors- 
truena x 18. Hagadia .. 

Plato XVIII. (D) Satyrida?: 20. Neorina: 22, MeUinitis : 23. 

Cylloge?ies X 19. Crelites : 21. Anadehis : 25. 
Elyinnias 

Plate XIX. (D) Satyridat.: 25. Elyninias, . 

(E) Amathusiid/K : 4. Sticiopihabmx 2. Famis: 
1 . Xanthotceniax 0 . Thauria 


Plato XX. (E) AMATHUsiiDiK ; 9 Zeuxidiax 8, Afmthuxidia : 

7. Amathusia ; 5. Than mantis: 3. Aemrma : 11. 
Enispe: 10. Discophora 

Notes on the Ornithology of Kashmir— 

Plate XXI. (A) Chukor’s Nest and Eggs. {Alectoris grceca 
chukor) (abnormal clutch of 21 eggs) 


(B) 1, Nest and Eggs of the White-eyebrowed Blue 
Flycatcher {Musdeapa siiperciliaris) 

2, Nest and Eggs of the Sooty Flycatcher 
(Hemichelidon aihirim) 


Forms of the Himalayan Serow (Capricomis stimalrcenis)— 

Plate XXir. (A) Female Serow, Kishtwar, Chenal Valley, April 
1911 . 


780 


789 


794 


796 


799 


799 


824 


(B) Old male Serow, Kashmir Valley, October 

1922 . 824 


Plate XXIII. Largo female Kashmir Serow, showing wliite area 

on the undersurface of the jaw .. .. 825 





LIST OF PLATES, 


No 4 . 

The Gamo Birds of India, Burma and (V\vlon— 

The BainU'd Bush Quail (Lhrypioplectron (Mirroperdix) e, rrylhror^ 
hynvhuti) 

Mammals and Birds of Kashmir and the adjacent Hill Jhovinoi's— 
Plate' 1. Kiang standing between the stalker and luM'd of 
Great Tibetan Shoe'p (Ovis (immoii hody'iom) 

Plate JI. Kiang going off, ha\ing fully spoilt the stalk .. 

Plate Ill. Hull Yak from Tibet (/yo.v yrunieris) .. 

Plato IV. Great'I’lbetan Slieep. {Ovii^ ammo)} hudg-suni) 

Plate \'. Oonal {Ovh rnjvei ri(j)}e}): Great Tibetan tShe'eji 
(O. a))}))}'i)} hodyso)}}): Hybrid {O. a))it)ion xO, rig- 
net) 

l^iatc {Old (oonxm yali) .. 

Plate Vdl. '^riie Oorial (G/is’ rnjmd) fi'om Badak 
Idcntilieation of Indiati Hntlerliies- 

Plate X\T1. Ny M i'h A M D.i*.: I. C/iaxitfs, 2. Etdtoia : .’>. Pto- 


XVill. Nn Mi’HMJO'V;- 4. Ifflcyxi: .”>. I)\hpa . (>. Evlacf ura: 

7. Apaf}})a : 8. //e/oaa : 1). Seplx.sa : 10. 

Enrijmsi II. f)iago)'a : 11 ?. IJfstinn: I'k 
hia .. 

XIX. Nv M I'HALIO !•. : 1(1. Dirhotjagia : 17. Stihovfuona \ 

18. Kiithuha 


XX, Nymphalii).!. 

XX T. NYMrUALlD.K 
Pa/thenar 


- 18 . pjuthalui . 10. Ad/dian 
14 . Cali)iaga: 15 . Penthooa ; 20 . 
- 1 . Lchadea: 22 , XV//ros#f////^7; 23 , 


Ahrnta ; 21. Limhiili.s 
Birds' Xesting A\jth a camera in India - 

(1) Jerdon’s Hedge-S[)uilow {7*)U)ieIla'>t)o])hiaf}<''jui/u)}}) ilumei's 

Leaser White-throat 

(2) The K astern VVhite-s]»otted Blne-thioat {(^yuno.syhia ryiuitrida 

ahhoiti), Th(5 Himalayan ISooty Flyeateher {Ue.mkcheUdo)} 
sibirira cacahaia) .. 

(3) The Plumbeous Redstart (Phyaco)}tis fuligi/Lom) The Dark- 

grey Bush-chat (Ore iWa Jo'na form) 

(4) Hodgson’s Pipit {AiUhutt ro.smtus) 

(5) Tho Himalayan Whistling Thrush {Mywphoiicus hur.sji'Idi tern- 

minrjci) ., ,. . 




XVI 


LIST 01 PLATES, 


Page 

Observations on the breeding habits of some Fresh Water Fishes in the 
Punjab— 

(A) Fig. 1. Netting for Miirral. Fig. 2. Live Car for keeping 
Eggs and Fry under observation at ITatrhories. Fig. .‘k Tank 

at kSirkian for Murral {(iphiocephalulce) breeding .. .. 95R 

(B) riihenawan Farm for Carp Breeding:—Fig. 1. Stock pond for 

breeders : Fig. 2. Stock pond for young fish .. .. 959 

Nests anci Eggs of Common Birds of the United Provinces-— 

Fig. 1. Nest of the Purple Sun-bird in a Cactus-busb. 2. Nest 

of the PurpJo Sun-bird (Arachnechihra asiniim) .. .. 907 

A journey to Siam and back- 

(A) Fig. 1. Head of Bison shot m Me’Wang. Fig. 2. Open jungle 

in the Man Wang Valley .. .. .. .. .. .. 974 

(B) Fig. 1. The Track down the Melamoung. Fig. 2. Fording 

the Mcklong .. .. .. .. .. .. .. .. 975 

Indian DragonfiicH- 

Plate I. Doso-luteral views of 1. Ijufidlotjoniphos niJyn 

male. 2. Jj. anna res, ,*{. L. hifotceps, male. 

4. 7., inf/lisif tw\U\ T}. 1. nialafutrvnsd^ fe:iial(‘, b. 

L. drvnuiiotuh^ U'i\v,\\v. . .. .. .. .. 984 

Plate If. Dorsolateral \ie^^■s of 1. Mt’Snyoinphu.^ 

male. 2. M, li.st .4. M. iDidgirn), mah*. t. Onpvhuyoni- 
pluM bid} igotHs, male.o. Onychoyoinp}nh'< duin icus, 
male. b. O. M-fiainm (4’ype mal(‘). 7, O, dingavinii, 
male .. .. .. .. .. .. .. 1001 

Notes on the Buds of the Sikkim Himalayah.s— 

Pluto V. (1) Bidge in Nepal below Kalo Pokhari, 15th April 

1912. (2) Kalo Pokhari, camp 10,100', 15th April 1912 1007 

Plate VT. (1) The Kidges of East Nepal, looking west from 
Phalut, February 1912. (2) “TheSnows” and 

Pine ForesCs {Abus wehhiana^ Silver Firs of Hooker), 
from Sandakphu, Mareh 1912 .. .. .. 1010 

Plate VII. (1) Valley in Nopal below Phalut, February 1912. 

(2) Tonglo near the summit level of 10,074', 
January 1912. (3) Mai (“Khola”) Valley, East 
Nepal, from Kalo Pokhari, April 1912 •• .. 1014 



X Vll 


Xn.deac -tio Xllns'fcx'cir'fcl.ojaiLS. 


’VOX.TTXUCJEI 


Nos. 3 and 4. 


Pa<ik 


Pag 


Abrota, PI, Fi«. 23.000 

Aringnott, PI,, Fi^. 3, P‘isi‘ of 

w ing . . . . 7H 

-—‘ T3 , Fig. 17, Tciminal 

srgnu'Fit, socMi iioiii 
tile Mtlc, hliowing 
tliG spin(‘ imdfi 



^ecnirnt 8. . 

747 

Ad(>li<ts, PI.. 

Fig. lb .. 

b02 

yJuKomt^ Pi., 

, Fig. 3, W ing 

7b() 

Agt lornvmi'i^ 

,P1., Fig. 7, W ing. . 

7H 


Agriocnemifi d'nf 

SoGond abdominal 
Bogmonf, showing 
oharactoristiG* 

I dorsal marking .. 747 

I 

j ---- ^K, 

IVrmjnal scgmonts 
dorsal aspect sub- 
jmd to same vari- 
at .. .. 747 

I ' - n/ "a.v, TM., Fig. 


- i'Utuson^ Pi., Fig. 0, 

second ab¬ 
dominal 
segrncrif, 
showing 
eh.iia'-lei i- 
she do sal 
marking . . 

- - - lM..F,g. 12, 

Kiul of 
bill an<l 
7til ^eg- 
monts . . 


-I’l.. Fig. li'>, 

Head and 
thorax 
showing a 
common 
typo of 
marking . 


n , IVrrninal sog- 
immts, dorsal 
asjicct .. . . 747 


A feefoi i.>( grrrra 

:n,, PI. .. 

fio3 


—-PI. (A) 

Nost and 

ahiiormal 

clutch of 



21 eggs.. 

790 

Amxihusia, PI., 

. 7, Wdiig .. 

70fj 

A innthuxidin^ P 

7g. 8, Wing 

79(5 

AnaHvbis^ PI., J 

21, Wing .. 

789 

A nth ns rosmtufi 

.. 

9r>4 

Apilnra, PI., F 

r 

897 

Arachnechthra ( 

ic'/, N'osts, PI. 

967 

Arg(\ PI., Fig. 

A^ing 

780 

AigiolesUm^ PI., 

J. C, apex of 


wing .. 

.. 

744 

Anloceray PL, 

9. Wing .. 

780 




xTiii 


INDEX TO ILLUSTRATIONS, 


Page 

A^is axijf, MalforiPed Horns, 

Photo.1051 

Boa gruniens, PJ. .. ,, 882 

Caconmra, PL, Fig. 7, Base of 

wing .. .. 741 

■-— Pi., Fig. 9, Diamond¬ 
shaped 8tigma .. 744 

—--PL, Fig. 16, 

Head and 
thorax, 
showing a 
broad and 
unusual 

marking .. 747 

Calicnemis, PL, Fig. 3, Base of 
wing.744 

Calinaga, PL, Fig. 14 .. .. 906 

Caprtcomu aurnatretma, PI. (A.) 

Female 

iSerow, 

Chenab 

Valley, 

April 

1911 .. 824 

-.PL B., Old 

Male iSorow, 

Kashmir 

Valley, 

October 

1922 .. 824 

----PL, Large 

female Kashmir Serow, show¬ 
ing white area on the under¬ 
surface of the jaw. 825 

Ceriagrion, PL, Fig. 2, Head of, 
showing the ridge on frons. No 
postocular spots •. .. 747 

Charaxea, PL, Figs. 1 and 2 . • 894 


Page 

Chhenawan Farm for Carp 
breeding, PL, Figs. 1 & 2 .. 969 

Chryptoplectron (Microperdix) 
e, erythrofhifnchus^ Col. PI. .. 849 

Cf^Uccia^ PL, Fig. 8, Stigma .. 744 

-- didyma, PL, Fig. 14, 

Head and thorax, 
showing unusual 
nature of mark¬ 
ings .. .. 747 

Crplifes, PL, Fig. 19, Wing .. 789 

Cmiagnon, PL, Fig. 6, Apex of 
wing .. .. .. .. 744 

Copera, PL, Fig. 6, Leg, showing 
great dilatation of 
tibia .. .. .. 747 

-PL, Fig. 4, Ter¬ 
minal segments and 
anal appendages .. 747 

- - — mxifgwipea, PL, Fig. 3, 

Terminal segments and 
anal appendages. The 
inferior appendage 
much longer than 

the superior. Lateral 
\iew .. .. .. 747 

Covvus coronoidea intp.rmediia*, 

PI.948 

I Cotuniix corornmiddicuSf PL .. 577 

I Cyanoi^ylvio, cyanecula abotti, 

PI.950 

Oyllogencs, PL, Fig. 23, Wing.. 789 

Diagora, PL, F'ig. 11 .. .. 897 

Dichorragia, PL, Fig. 16 .. 900 

Diltpa, PL, Fig. 6 .. .. 897 

Discophora^ PL, Fig. 10, Wings. 796 

Diapnroneura, PL, Fig. 8, Base 
of wing .741 



INDEX TO ILLUSTEATIONS, 


xix 


JtfAoK 

Dovo’s nest made of wire, Photo 1055 

Drepano^iticta, PL, Fig. 3, Base 
of wing .. .. .. 74 J 

Elaphas fiKUcimus, I^rgo Tusks 
of, photo .. .. .. 1045 

ElymniaSf PL, Fig. 25, Wings. 789, 794 
Emhertxa cia stracheyi, PL.. 948 

Emllag^mj PL, Fig. 17, Terminal 
segment seen from the side, 
showing the spine under seg- 


meat 8 

749 

Eni<ipe, PL, Fig. 11, Wing 

796 

EquiiH hemiunuHy Pis. .. 

880,881 

Erehia^ PL, Fig. 13, Wing 

780 

Erib(m, PL, Fig. 2 

894 

Eiitet^, PL, Fig. 17, Wing 

.. 780 

Esme, PI., Fig. 4, Base of wing 741 

Eulaceura, PL, Fig. 6 .. 

897 

Evtihenis, PL, Fig. 8, Wing 

789 

Euripus, PL, Fig. 10 .. 

894 

Eutkalia, PL, Fig. 18 ,, 

900, 002 

Fan fits, PL, Fig. 2, Wing 

794 

Felis pardus. Text Fig. 

828 

Gomphidia abboUi, PL, Fig. 

4, 


Markings of cT 4a, 
Markings of head of 
d , facial view ., 603 


-Jhicheri, Fig, 2 a. 

Base of 
wings 666 

-PL, Fig. 

2, Mark- 
iugs of ^ 

2a. Mark¬ 
ings of 
head of 
facial 

vi6w •. 663 


l:'AQXi 

Oomphidia fletcheri Fig, 3, 1,6, 
Lateral 
and ventral 
views o f 
end seg¬ 
ments and 
anal ap¬ 
pendage .. 667 

--- -T.^jitgrunif Fig. 3-3, 

Lateral 
view of end 
8 e g m e nt 
and anal 
append^e 667 

— -PI., Fig. 3, 

Markings of 
(S 3a. Mark¬ 
ings of head 
of J, facial 
view ., 663 

— - u/illiatnsoniy Fig. 2, 

6, Base of 
wings .. 666 

-_Fig. 3, 2,8. 

L a t e r al 
and ventral 
vie w 8 o f 
e n d seg¬ 
ment and 
anal ap¬ 
pendage 667 

-PI.. Fig. 

5, Markings of J 5a. Markings 
of head of d , facial view .. 663 

Helcyra, PL, Fig. 4 .. .. 897 

liemichelidon sibirica cacabata, 

PI.950 

PJ., Fig. 8 .. .. 897 

PL, Fig. 12 .. .. 897 




XX 


INDEX h'O ILLUSTRATIONS. 


Pagk 


Paub 


ReUrogomphua hannyngloni. 

Fig. 3, Lateral view 
of end segment 
and anal appendage 
667 : Wings of cj .. 674 

ceylonicus, Pi., ] 

Fig. 3, Markings 
of cf 3a. Markings I 

of head of facial 
view .. .. 678 

Jlavicolor, PI.,Fig. 2, 
Markings of 9 2a. 
Markings of head of 
9, facial view .. 6781 

- hannyngUmi^ PI., 

Fig. 1, Markings 
of la. Markings I 

of head, facial view .. 678 I 
-sfniihii, PI., Fig. 

4, Markings of (S 4a. Markings | 
of head of c? > facial view .. 678 ‘ 

Jlimalagrion exclainationia, PI., 

Fig. 8, First four abdominal 
segments, seen from the side, 
showing markings .. •. 747 

Rimarita kinnt%ri. External 
genitalia of the male, PI., Fig. 


lachnurn, PI., Fig. 1., Head of, 
showing postocular 
coloured spots 
- PI., Fig. 6., End of 
abdomen, showing 
dorsal tubercules on 
segment 10 .. 

Pi., Fig. 10, Bico- 
lorouB Stigma of 
forewing 

— PI., Fig. 11, Unico- 
lorous 8tigma of 
hind wing 
PI., Fig. 17, Termi¬ 
nal segment, seen 
from the side, 
showing the spine 
under segment 8 .. 

- - forcipata, PI., Fig. 

12, Bif oloroua and unevenly 
shaped Stigma 

Lnmellvgomphm acinacea. Fig. 

982, PI., Fig. 2 

-- hiforcej>B, PI., 

Fig. 3 

^- drunimondi, PI., 

Fig. 6 

- irif/lieiy PI., Fig. 

4 .. 


6 . 

Ictinus rapa^ PI,, Fig. 1, Mark- 
ings of <5 la. 
Markings of head 
of (S ,facial view .. 

Fig, 3, 4-7 La¬ 
teral and ventral 
views of end 
segment and anal 
appendage «. 

• Wings .. 

Indt^eura, PI., Fig, 5, Base 
of wing •• ' 


3- mdaharm^iAf Pi., 

Fig. 5 .. 

- nilgirien^is, PI., 

Fig.l .. 
Lebadea, Pi., Fig. 21 .. 
Liminitia, PI., Fig. 24 .. 

I Lyrotylua peraicua, $ , PI., Figs. 

I 3*4. 

Mai (“Khola’^) Valley, East 
Nepal from Kalo Pokhari, 

661 May 1912, PI. B. 

Maniola, Pl^ Fig. 7, Wing 
741 MelanUia, Pi., Fig, 22, Wing • • 


747 

747 

744 

744 


747 

744 

984 

984 

984 

984 

984 

984 

906 

906 

643 


738 

730 

789 



INDEX TO ILLUSTRATIONS, 


xxi 


Melanoneura, PL, Fig. 6, Base 
of wing . 

Meping River at Rahoiig, .Siam, 
PL ^. 

Menogomphm lindfjrtniy PL, 

Fig..1.. .. 

- UniatuAy PL, Fig. 

1 

-— Pl.^ Fig, 2 . . 


Page Pag* 

OnychargiUy PL, Fig. I, Base 


741 


of wing .. .. 744 

—PL, Fig. 7, End of 


1001 


1001 


Moriona^rioriy PL. Fig. 2, 
of wing 

Base 

744 

JVf pa s u pprril 
(B. 1), Ne.st and egg^ . 

PL 

709 

Myiophoyiea 8 ho r Afield i 
minckiy PI. .. 

tew- 

055 

Nopal, Below Kalo-Pokhiiri. 
PI., FiK. 1 .. 

1007 

Kalo Pokhari, PL, 

I' lK. 2 

1007 


abdomen, shoAving dorsal 
tuberculoa on segment 10.. 747 

Onychogomphus hialrigatusy 

PL, Fig. 4 .. 1001 

- dinyamniy PL, 

1001 Fig. 7 .. 1001 

... duaricuSy PL, 

Fig. r> ., 1001 

- M, flai um, PL, 

Fig. 6.1001 

Oreic-ola ferrea ferrety PL .. 051 

Or/totriana, PJ., Fig. 16, Wing.. 783 

Ovis ammon animony Fig. 1, 880 

Fig. 2 .. 884 

— - — ■ htidgsoyHy Pis., 880,880 

884 

-Fjg, 3 Hg(3 

avimon -|- O. riyneiy PL, 


Looking west from Phalut, 
PL, Fig. 1 

“The SnoMs” and Pino 
Forests from ISandak- 
phu,PL,Fig.2 .. 

Valley, below Phalut, PL, 
PiK. 1. 

Tonglo, PL, Fig. 2.. 

Mai (“Khola”) Valley from 
Kalo Pokhari, PL, Fig. 3 
NeorinOy PL, Fig. 20, Wing .. 
Nenrasiymay PL, Fig. 22 

Observations on the breed¬ 
ing habits of some Fresh 
Water Fishes in the Pun¬ 
jab— 

PL, Fig. 1, Netting for 
MurraL V 

Fig. 2, Live car for Eggs and 
Fry under observation. 
Fig. 3, Tank at Sirkian 
for Murral, 



tab 

884 

1010 

Orin I’iijnei + Oi’ix aniinoii, 



PI., FiR. 3. 

884 


Ovts vigncf vignei. Pi., Fig. 1. 884, 887 

1010 

Paknampo, Siam, Pi. B, 

718 

1014 

ParlhenoSy PL, Fig. 20 .. 

90<5 

1014 

Pcnthtmfty PL, Fig. 15 .. 

906 


1 Phalut Summit, PL 

723 

1014 

\Pl(}cem bayayP\, (A) “ malo ” 


784 

and “ female ” 


906 

Nests .. 

759 


- - (B) An abnormal 



Nest .. 

759 


—PL Nests.. 

760 

958 

- ^manyaVy PL, Nest in 



tall Elephant grass 

761 


Plicigeia himalaynna^ 2 * 



of the abdomen from below.. 

643 




JNDBX TO iLtUSTRATlOXB, 


xtii 


Paq* 


Paob* 


PlatyslicUtf PI., Fig. 2, Bose of 

wing. 

ProtJioe, PI., Fig. 3 

Protosticta, PI., Fig. 1, Apex and 
base of wing 

Pseudagrion, PL, Fig. 4, Ba^ie 
of wing 

-- hengalense^Vl., Fig. 18, 

lat and 2nd ab- 


Siam, a journej" to and back.*] 


741 

PL, Fig. 1, Head of 




Bison shot in Me’wang. 

► 

974 

894 

PL, Fig. 2. Open jungle in 




the Mauwang Valley. 



741 

PL, Fig. 1, The track down'j 




the Melamoung, 


995 


PL, Fig. 2. Fording the 



744 

Meklong. 




Sikhim Himalayahs, Plates 


723^ 


727, 733 


Singilc La and Everest, PL . 

. 

723: 


domiiial segments 747 

uidicum^ PL, Fig. 20, 

1st and 2nd 
abdominal seg¬ 
ments .. 747 


SingiJo La Ridge, A, looking 
South to Sandakphu from 
Phalut, Fob. 1912. B, look¬ 
ing South to'ronglo from San¬ 
dakphu, March 1912 .. 


727 


-PI., Fig. 21, 

Terminal ab¬ 
dominal seg* 
ments 

-williamsmi PL, Fig. 

19, 1st and 2nd abdominal 
segments 

Eagadia, PL, Fig. 18, Wing .. 
Ehyacornu faliginom, PL 

Sandakphu, North face of the 
summit, Dwarf Rhododen¬ 
dron, March 1912, PL A 

Sanakia, PL, Fig. 1,3 
Sephiia, PL, Fig. 0 



Silyhura wacrolepis, Diagram 



to illustrate method of clos¬ 



ing burrow, Fig. 

1063 

747 

Stihochiana^ PL, Fig. 17 

my 


8tictopihal7m,P\.,Vig. 4, Wings, 

794 


1 Thaunuintift, PL, Fig. 6, Wing.. 

795 

747 

T4awna, PL, Fig. 6, Wing 

794 

780 

Tropidanchen edeninlmn.^ J , PL, 


951 

1 Pig. 2 .. 

64.3 


-- siihnlas'um^ PL, Fig. 1 

643 


Xanthotcenia^ PL, Fig. 1, Wing . 

794 

733 

Ypthima, PL, Fig. 14, Wing .. 

780 

897 

Zeiixidia^ PL, Fig. 9, Wing 

796 

897 

Zipcetis, PL, Fig. 15, Wing .. 

780 



xxiii 


ERRATA. 

Page 890, line 5, for 707 read 797. 

„ 1009, „ 13, for macocercus read macrocercus. 
„ 1016, „ 36, for atrogualiris read atrogulaiis. 



Xliv 


INDEX OF SPEOIES. 


Numbsk. 


Numbbk. 

Abaratha raiiBonnattii. 

709 

Ailmona amathusia 


794 

Ablabes 

616 

-lena. 


794 

-calamaria . 

865 

JSschna phyllum 


669 

-•— doriro , . 

864 

-- tetraphylla 


669 

-fronatus . 

864 

J5thopyga gouldi® 


1052 

-gilgiticus . 

608 

-sanguinipeota 


1053 

-hampsoni . 

865 

Agriocnerais aborense .. 


746 

-nioobariensis. 

865 

-clauseni .. 


747 

- pavo . 

621 

-d’abreui .. 


747 

-rappi. 

865 

-inoisa 

747, 754 

-scriptufl 

864 

——-lacteola 


747 

-stoliczk® . 

864 

-naia 


747 

Abrornifl atrogularifl atrogulariw 

1027 

-nana 


747 

-schist ioeps schist iceps .. 

1027 

-pieris 


747 

-superciliaris suporciliaris 

1027 

-^ pygmffl .. 


746 

Acanthis caniceps . 

699 

•—rubcsccns .. 


746 

Acantholobus curtieornis 

m 

-— Bplendidissima 


747 

Acanthopneuste nitidus viridanus 698, 947 

Ahaetulla . 


604 

-occipitalis occipitalis.. 

953 

Alauda gulgula. 


964 

Aciagrion .. . 

755 

-guttata .. 


701 

- azureura . 

749 

Alaudula raytal. 


965 

-hisopa. 

749 

Alcippe nipalensis iiipalcnsis . 


7:i3 

-occidentalis. 

749 

Alcurus striatus. 


1007 

-—-olympicum. 

749 

Aleotoris graeoa chukor .. 


801 

-pallidum . 

749 

---pallescciiH 


702 

-— tillyardi . 

749 

iVllophyllus cobbe 


708 

Acrocophalus agricola stovensi.. 

1016 

Alseonax ruticaudus 


799 

-agricola, subsp. nov. 1014, 

1015 

Amathufiiida. 


793 

*-concineiis 

1015 

Amathusia 


793 

■-hnringtoni 

1015 

-phidippus amlaman 

ica .. 

796 

-Bteiitorea, subsp. nov. .. 

1014 

-friderici 


796 

-stentoreusbrunnesoens 798,1016 

Amathuxidia. 


793 

Actinodura egertoni egertoni .. 

736 

--- amythaon.. 


796 

Adollas cyanipardus 

906 

Araaurornis fuscus bakori 


947 

-dirtoa jfkdeitina 

906 

Amphiesma . 


602 

— » khasiana khasiana • * .» 

006 

1 « j 



^^gitkaliscus ooticinna iredalei. . 

723 

8 vOlATUS • ♦ t 

Anabas scandena. 


W* 

638 

--- ioechistos. 

724 

Anadebis diademoides .. 

789, 974 

Jlgithina tipbia tiphia. 

739 

- himachala 


789 

iEmona .. 

793 

Anas bosoas . 

«* 

1052 




















INDEX OF SPECIES, 

XXV 


Nombeb. 


Number. 

Anisopleura 

.. • • 

768 

Aquila bifasciata 

.. 1055 

Anieoptera 

.. 

762 

-— heliaca. 

.. 1054 

Anihia nexguttata 

.. 

686 

Arachnechthra asiatica .. 

.. 967 

Anthus roseatus .. 

.. 800, 050, 961 

Ardea gigantea. 

.. 718 

-8ordidii8 jerdoni.. 


800 

Arge halimode niontaiui 

.. 783 

Antilope oei-vicapra 


834 

Agriocnemis . 

.. 7,54 

Apatura ambica ambica.. 


898 

Argynnis adippe jainadeva 

.. 972 



898 

-kalama 

.. 072 

-- ohevaiia 


898 

--lathonia isscpa 

.. 972 

-ilia bero 


897 

Arhopalaa alia 

.. 975 

—--parisatis ataoinus 


898 

—--atosia .. 

.. 075 

—-camiba.. 


808 

Arigiolestes molanothorax 

.. 744. 

—-- pari^atis 


898 

Aflpidura braohyorrhus 

.. 611 

--— par vat a 


808 

- copei . 

.. 611 

-Hordida naga .. 


807 

-(Irummomlhayi 

.. 611 

--Hordida.. 


897 

-guentheri 

.. 611 

-iiliipi floreneiflp.. 


807 

— — trHcbyprocfa .. 

.. 611 

ulupi .. 


807 

AtomarchuH multimacuIatUH 

.. 600 

Apodemus gurkha 


888 

Auzakia danava .. 

.. 815 

Aporia IcufiOflio« baluchn 


972 

Auloccra brahminus brahminojdes 

.. 782 

Appian albina 


971 

- -- brahminus 

.. 782 

-- albino paulina .. 


071 

-—dokwana.. 

.. 782 

' - — arcs 


971 

-padma dhumbica 

.. 78H 

-darada .. 


071 

-- -tulva .. 

.. 783 

--Hava 


971 

-— ^ ^ 

.. 783 

— “ libythca ,. 


071 

-‘ - padma 

783, 972 

■-melania .. 


071 

-- saraswat i 

.. 783 

-- norma, 7i,sp. 


071 

-— Bwaha gariina 

.. 783 

— olforna .. 


071 

-kurrama 

783, 972 

■---paulina 


971 

— Hwaha 

.. 783 

—--— adamsoni 


972 

Aulophorus lonkiiuuisis 

.. 814 

galathea .. 


972 

Axis axis . 

.. 1051 

-— galcno .. 


972 

Azuma. 

.. 753 

-V. lankapuia 


972 



-uardi 


972 



-Hcmiflava 


971 

Barbus tor . 

.. 960 

-- swinhoei .. 


971 

Belono cancilla. 

962 

- venu8ta .. 


971 

Bhringa remifcr tectirostris 

.. 1010 

--zelmira .. 


971 

Blythia reticulata 

.. 611 

Aprion carinatnm 


651 

Boiga andamanensis .. 

.. 873 

—-curvifrons 


651 






- oyanea . 

.. 873 

-strictum .. 


651 

-^ oynodon. 

.. 874 

-robuatUB .. ., ^ 


651 

-forsteni ,. 

.. 874 

Aproaspidops antecursorum 


611 

-irrei^ilaris 

.. . 873 




















xxvi 


12^DEX OF SPECm, 


KuMBKB,! 


Number. 


Bob grunniens .. 


.. 88r 

Bothrodytcs subrainiatus 


.. 604 

Brachythcmis oontaniinata 


.. 753 

Budoreas taxicolor 


.. 830 

Bungarua bungaroides .. 


615 

Caconeura 


.. 753 

-— anandaloi .. 


.. 743 

-autumnal ift .. 


.. 744 

-botti 


.. 743 

-—-canning! 


.. 743 

*'-maokwoodi.. 


.. 743 

--— nigra 


.. 744 

-o’doneli 


.. 743 

---sita 


.. 743 

-theebaAvi ,, 


.. 743 

-vorticalis .. 


.. 743 

Cjonagrion dyeri 


748,755 

— gravelyi .. 


.. 748 

-nigricepfi .. 


.. 748 

-violaoca 


.. 748 

Calamaria pavimentata 


.. 865 

Calandrella aoutirostris .. 

., 

.. 701 

Calicnemis chromothorax 


745,7r>4 

-erythroraelas 


745,754 

-eximia 


745,754 

-miles 


745,754 

--— miniata 


746,754 

--mortoni 


745,754 

-pulverulans.. 


745,754 

Calinaga buddha aborica 


899 

-- brahma 


.. 899 

-buddha 


.. 899 

—--gautama 


.. 899 

-Budaesana 


.. 899 

Caliphroa oonfusa 


.. 753 

Calmaria catenata 


.. 627 

Campanulina ceylonensis 


.. 640 

Camponoina 


.. 688 

Cantoria violaoea 


.. 868 

Capellea argenteovittata 


.. 650 

Capricornia sumatrienBifi 


.. 824 

-humei 824, 825, 826, 



827 


Capricomis sumatrensis jararaohi .. 824,827 

---milne-edwardsii 824 

---rodoni 824,825,826,827 


- ---rubidus 824,825 

-thar .. 824, 827 

Carpocoris f uscispina.812 

CarpodacuH erythrina roseata .. .. 69P 

Castalius decidia.845 

— -- etliion.845 

-— roxug.845 

Tatla catla . 958,95^ 

Ca tope ilia.845 

Cophalophis .873 

OephalopyruB flammiceps .. 1014,1015 

CVratophyllua vittata.603 

(Wborus.867 

-bcDformis .867 

---rhynchops.867 

CVrcaspie.612 

-carinatus.614 

Cercomela fusca.757 

Ceriagrion aurantiacum .. .. 748 

-ccrinorubellum .. .. 748 

-ca'TuleHCcnB.748 

-coromandelianum .. 748, 755 

- .. eruboscons.748 

-fallax . .. .. 748,755 

-melanurum .. 748,755 

-olivaceum .. 748,755 

--nibi».748 

Terthia diacolor discolor .. .. 1010 

-familiarifl nipalcnsig .. .. 1010 

-biraalayana .798 

--biraalayana .. 954 

■-Btoliczkffi .1010 

Corylo rudisileucomelanura .. .. 801 

ChaimarrornjiB fiiliginosa fuliginosa .. 799 

Chaimarrhornialeucocophala 698,799,951,954 

Chaptia senea e^ea .1009 

Cbaraxea aristogWu.894 

--— distantly .894 

-durnfordinieholi .. .. 894 

fabius cerynthiis .. .. 895 

— fAbluA .. .. 895 































INDEX OF SPEOIES. 


XXVII 


Cbaraxes fabiii« sulphurous .. 

Number. 

.. 895 

-kahruba 

.. 894 

-— nmrmax 

894 

-polyxcna aj?ua 

.. 894 

-homana 

.. 894 

-hierax 

.. 894 

- hiridia 

.. 894 

---hippoiuix .. 

.. 894 

--- 

.. 894 

— --- plejsloaiiax 

.. 894 

---psaphon 

.. 891 

Chorsydrus granulatus .. 

.. 598 

<!liibia hottcntotla hottontotta 

.. 1900 

Chilopoma rufopunctatus 

.. 600 

Oiloebora crasHti 

.. 643 

Chloroneiira . 

753 

-- — apu'fllis 

.. 742 

- (piadnmaoulata 

.. 742 

Ohloro]).siH aurifrous aurifruuH .. 

.. 740 

-*— hard wick i I lmrd'\\i(‘ki 

i .. 740 

('hrysopclca oruata 

.. 878 

Cinclus cinduM kashiuirieiisis ♦. 

.. 70 r 

- - pallasii tcnuirostris 

951, 954 

Cirrhina mirgala 

958, 959 

-- - roba. 

.. 958 

'Ca3]iccia ., 

.. 754 

-didyma 

.. 745 

-ronifora 

.. 744 

Ocdites opiminthia biiighauii ,. 

.. 789 

-nothis adamsoiii 

.. 789 

Coladcnia iudrani 

.. 713 

Colias oooandica irnm, siibsp. n. 

.. 972 

-— glyoia. 

.. 815 

•-moritium lougto, subsp.n 

. .. 973 

-pugo sp. T 1 . 

.. 973 

Coluraba leuconota 

951, 954 

--- leuconota 

702 

*-rupestris turkestanica .. 

.. 702 

€oluber. 

.. 867 

-berufl . 

602, 604,616 

-blumenbachi 

.. 616 

—-cantoris. 

621 

-frenatuB. 

.. 620 

--helena .. 

.. 622 




Number. 

Coluber hodgsoni 


.. 

622 

-irregularis 



873 

-loonardi .. 



621 

-_ melanurua 



621 

-oxycephalus 

-pavo 



622 

621 

-porphyraeeus .. 



620 

-prnsinuH .. 



620 

-- radiatus .. 



621 

-— reticuhuis 



621 

-tffiuiuruH.. 



622 

( onostoma aemodium .. 



726 

(oiitia . 



602 

--angusticeps 


632, 769 

776 

— - - eolluris .. 


772, 778, 

779 

--condoni .. 


.. 

773 

- — coronella .. 


.. 

773 

— ’ — (ieccnilineata 

,, 

773, 778, 779 

-—— fascia ta .. 

770, 776, 

777 

— - mcniahoni 

6:)2, 

771, 770, 

777 

— - piWHica .. 

H32, 

769, 776, 

777 

-—~ sebnna .. 


778, 

779 

-walteri 



632 

1-zebrina, Kp.n. 



772 

(^pera . 



754 

— annulata .. 



744 

marginipcs 



744 

-villata deccanensis 



744 

- -vittuta .. 



744 

1 Copsychus saularis 



758 

Corixa geoffroyi .. 



812 

-bieroglyphica 



812 

Coronella. 



600 

--austriaca 



602 

-brachyura 



625 

— -—tflpniolata 



628 

(kirvus corax tibetanus.. 



696 

-coronoides intermedins,,. 

696, 798, 948 

-nionodula suemmoringii.. 

., 

696 

Coryphodon 

. . 

. . 

616 

Cotile sinensis .. 

. . 


765 

Coturnix communis 

. . 

., 

577 















xxriii 


INDEX 01 8PEC1E8. 



Number. 

Co turnix coromand elica.. 

693, 694 

-coturnix coturnix 

677, 679 

--japonica .. 

.. 591 

dactylisonans 

.. 678 

____ vindicuR 

.. 679 

erythrorhyncha 

849,850 

-japonica 

.. 691 

-textilis.. 

.. 694 

_V. pluvialis .. 

.. 594 

-vuJgaria 

.. 678 

. ---japonica 

.. 691 

Criniger tophrogenys flaveolus .. 

.. 1007 

Crocothomis gervilia 

.. 763 

Cryptolopha affinis 

.. 1026 

-b\irkii bnrkii 

.. 1025 

-caiitator .. 

.. 1026 

--- cagtancoceps 

.. 1026 

-poliogenye 

.. 1026 

xanthoschigtoB jerdoni 

.. 1025 

Crytoplectroii. 

.. 849 

erytbrorhynohus blewitti849, 860, 


864,865 

--erythrorhy- 

nchiis .. 849, 

860, 851 

--manipurengis ingligi 

860, 861 

----- manipurensig 860,851 

Cuculug canorus. 

801 

-telephoniis 

.. 701 

Cuon dukbuncngis 

. . 1046 

Oiitia nipalengig nipalousis 

. . 738 

Oyanogylvia cyaneoula abbotti 

.. 961 

C)Tlopbi8 persicug 

632. 769 

Cylindrophig rufus 

,. 865 

Cyllogeneg janetae 

.. 791 

- guradeva .. 

.. 791 

Cyjornia guperciliaris 

.. 963 

Cyregtis oooles. 

.. 845 

—-nivea. 

844 

C^tofltomua zoylonicua, . 

.. 840 

Dafila acuta . 

.. 839 

Danaifl muJciber . . 

974 

Ddiaa sidighapura 

.. 971 

> 1—■— afforanifl 

.. 971 



Number. 

Delias singhapura agogtina .. 

.. 971 

-singhapura 

.. 971 

DeIi(!hon urbica. 

.. 700 

Dendrelaphig caudolineatus 

.. 625 

-biloreatus 

.. 626 

-subocularis 

.. 626 

- tristig 

.. 625 

Dendrophis bifrenalis .. 

.. 624 

-caudolineolatuH .. 

.. 623 

-effrenis 

623 

-gorei 

.. 623 

--grandoculis 

.. 624 

-pictug 

623,626 

-— proarchiis .. 

.. 624 

-subocularis 

.. 626 

- tristig 

.. 626 

Diagora mena. 

.. 890 

-pergimiliB pcrsimilig .. 

.. 899 

-jiejlft 

.. 899 

Diastatomma rapax 

.. 661 

Dicaeura erytbrohyuchus 

.. 968 

Dichorragia nosimachus 

.. 900 

Dicrurus annentcn.s aiuiectens .. 

.. 1009 

—-oacrulcscens .. 

.. 1009 

-~ k>uooplia*ug stovcnsj .. 

.. 1009 

-maerocercuH albiriotun 

.. 1009 

Dilipa morginna. 

.. 897 

Dinodon gammiei 

614,616 

-septcntrioualis 

.. 615 

Diplacodes lefebvrei 

.. 660 

-nebulosa 

.. 763 

Diplophallug piscator .. 

.. 603 

Dipgadomorphug andamanonsis 

870,873 

-barnesi 

.. 869 

-beddomei 

.. 870 

-coylonensis 840,870,873,874 

-oyaneiig 

.. 871 

-dightoni 

872,873 

-forsteni 

.. 874 

-gokool 

871 

-- bexagonotus . . 

870,872 

-.jollyi .. 

.. 868 

- multifasciatUB 

.. 871 

- multimaoulatus 

.. 869 

-nuohalis 

870.872 











INDEX OF SPECIES. xxix 




Number. 

Dipsadomorphus quincunoiatus 

.. 

869 

-stoliczkfip 


.. 

872 

-trigonatiis 


.. 

871 

Dipsaa barnesi .. 



869 

-coylononais 


870, 872,873 

- cyanea .. 


• • 

874 

- cyufMlon .. 



874 

-dightoni .. 



872 

-drapiezii.. 



873 

-forstnui .. 



874 

- fusca 



873 

-— gokool .. 



871 

--- liftxagonotub 


870, 87 

2,873 

-multimaculatus 



869 

-rhinopoma 



868 

--trigonatiis 



871 

Discognathus 



636 

Discophora 



704 

-continental is andamensis 

797 

—. - - contincntalis 

707 

-dco .. 



707 

-Icpida coylonica 



797 

-- l(5pida 



797 

-spiloptera .. 



797 

--— tiillia inuHciiia 



796 

--- 7,al 



796 

T)iaparoiieiira 



753 

-atkinsoni.. 



743 

-*-- cifsia 



743 

-campion i 



743 

-centralis .. 



743 

--- flotchcri .. 



743 

- nigerrima 



743 

- tonax 



743 

■ - totrica . . 



743 

Dissemurufl paradiseus grandis 


1010 

Dolycorifl baocarum 



812 

Dophla patala .. 



844 

Drepanoeticta digna 



742 

• --- hilaris 



742 

--- miehaeli. . 

9 • 


742 

---- montana. . 

• t 


742 

-- quadrata 


• « 

742 

- tropica ,, 

• f 

• • 

742 


Number 


Di-epanoeticta viridis.742 

Dromicus.604 

Dryobateshimalayeusis .. .. 801 

Dryocalamus davisoni.610 

-gracilis.616 

-nympha.616 

Dryonastes cjonilatus coBrulatiis .» 728 

-nificollis.728 

Dryophisdispar.877 

-myotcrizaiiH.877 

—— peiToteti .876 

--— fronticinctuH.870 

— — prasinuH .877 

— -piilvmileiituH.. .. 877,878 

Dumetia albigularis albigiilaris .. 840 

-hyperytlij’a.732 

Dynphaca ctbcla .756 

Elaclnstfxl(>iM\cHttrniaiini .. .. 878 

Elachuia forniOHa .J012 

Klapbe.620 

Elaphas niaMnms .1044 

j Ela})oulc8 .612 

Eiaps .867 

-mar(:gra\i .604 

Eleplia-. indie us .. 803 

Elymnias casiphonc sauci i .. .. 702 

--cottuiiis cottonis .. .. 702 

-obnufnia ,. ., 701 

-dara da^lalion. 702 

-esaca andersunii .. ., 793 

-hyporifinestra caudata .. 791 

-fratertia .. 791 

--paraleuca .. 791 

---tinctoria .. 791 

--undiilaris .. 791 

-mak'las malelaa .. .. 702 

-rulamba .. .. 792 

-uesoea cortona .. .. 792 

-timandra .. .. 792 

-pauthei'a niimua .. .. 792 

— . . patua patna.792 

-patnoides athamas .. 792 

























3CXX 


JNJDEX OF SPECIES. 


l^ymmas pealii. 

Numbbb. 

.. 792 

-penanga chelensis .. 

.» 

792 

-Binghala .. ♦. 

.. 

793 

- vasudeva burmeneis .. 

.. 

792 

-deva 

.. 

793 

-- vasiideva .. 

.. 

793 

Emberiza oia strachcyi ,. 


700 

-lut<>ola.. 


947 

-stowarti 


799 

Enallagma . 


765 

——-cyatliigerum 


747 

-iiiBula 

.. 

748 

-malavaiiura.. 


748 

-— par V urn 

.. 

747 

Enhydrus 

.. 

602 

Enicognathus punctato striatus 


602 

Eniciirua inaculatus inuoulatiis 


966 

Eniiipe. 


794 

-oyoiius cycnus 


707 

- vcrbanus .. 

,. 

797 

-euthymiuB • - 


797 

--tesellata.. 


797 

Equus hemionus 

«. 

880 

Erebia aunada aniiada ., 

.. 

784 

-orixa 


784 

-Buroia .. 


784 

-hyagiiva. 


784 

-hybrida. 


784 

—. _ kalinda chitralica 

.. 

783 

-kalinda 

,. 

783 

-inani . 

.. 

783 

-uarasingha dohertyi .. 


785 

*—--narosingha.. 


785 

-nirmala daksha.. 

.. 

784 

-kala .. 

.. 

784 

--iiu-mala 

,. 

785 

-reducta 

,. 

784 

- scanda . 


784 

-Bhallada. 


784 

Eremiaphila laevivrons .. 


643 

Eremocharid brachycera 


647 

Breraopeza brachyocra .. 

,. 

647 

Eriboea arja . 


895 

afchamaa.. 


895 

-athamaa agrorius 


895 


Eribtjoa athamas andamanicua., 

Number. 

.. 895 

madeus 

,, 

895 

' samatba 

,, 

895 

delphis. 

,, 

896 

dolon centralis.. 

,; 

896 

-dolon 

,, 

896 

■grandifl .. 

.. 

896 

-magniplaga 


896 

oudamippus eudaniippus 

.. 

896 

-jarablichua 

.. 

896 

-nigrobasalis 

,, 

896 

-*--hebo chorsonosus 

,. 

895 

' - jalysuB. 

.. 

895 

-moori sandakaniw 

., 

805 

-iiarcoeca ahorica 

.. 

896 

-liasaiiiei 

,, 

896 

-nepenthes 

,, 

896 

-phyllis irma subsp, n. 

,, 

972 

— schreibcri assameiisis ., 

,. 

895 

1 —-tiaamenus .. 

.. 

895 

•di 

,, 

895 

Erites angularis. 

.. 

788 

—— argontina dclia .. 

., 

788 

— faleipennis falcipennis ,. 

,. 

788 

rotundata 


788 

Erpornis xantholeuca xantholcuca 


737 

Erythrospiza raongoJica 

., 

700 

Eryx jaculuft 


842 

—— johni . 

.. 

842 

Esmo cyaneovittata 

., 

742 

Etroplus suratensia 

.. 

1064 

^udipsas. 

.. 

873 

Eulaceura manipuriensis 

.. 

897 

osteria kumana 

«. 

897 

Eumenis heydenreichi shandura 

,. 

781 

raniszechii baldiva .. 


781 

-lehana ,. 


781 

parisatis parsis 

.. 

781 

• shiva 

.. 

781 

-Persephone enervata 

.. 

781 

-- semele diffusa 


781 

-tholephassa . ♦ 


781 

Euploea dioolotianus .. 

. • 

974 











INDEX OF SPECIES. 


xxii 


Euploea godarti 

-klugiiroepstorli 

Euripui consimilis meridional is 

-—^ soneimilis .. 

-- halitherstti 

----aloathiBoidoH 

--oinnamomeua 

-—— ’■■■■ ' ■ ■ isa .. 

---nyotelius .. 

Eurydema dominulue 
Eurygaster maura 

Eutaenia. 

Eutainia gaurita. 

Euthab'a anosia anosia .. 

- — ■ . gaitaphernes ,. 

--cibaritifl 

-oooytug satrapaces .. 

-- curvifascia .. 

—-oyahnu jalmu 

--- duda. 

■dunya . 

- durga durga .. 

-splondcns 

- evelina derma 

-laudabilifi 

* francise franoia) 


-rajah 

garuda anagama 

-aoontiufl. 

• garuda 
- meridionalis 
•Buddhodana 


• vasanta 

• godarti asoka ,. 

• jahnu jahnita.. 
> jama jama 

* jamida .. 

• verena .. 
'juliiadima .. 

-appiadea 

-sedeva .. 

-xiphiones 

- kaiKla elioius 
kiaaTaarhat .. 


NtJMBBE ^ Number, 

.. 974 fiuthalia kesava discispilota .. 902 

797 -kosava .. .. 902 

899 -Icpidoa andersoni .. .. 901 

899 -lopidoa .. .. 901 

899 -miyana .. .. 901 

899 -sthavara .. .. 901 

,. 899 -lubontina arasada .. .. 904 

899 -indica .. .. 904 

g 9 (j --psittacus .. .. 904 

812-mahadova binghami.. .. 902 

812-raerta eriphylc .. .. 903 

602 -nais.905 

.. 600 .*^*^r*^ .905 

902 -patala paiala.905 

.. 902 -taooana .. ., 005 

9C1 -— pelea.901 

900 -phcraius .904 

.. 905 -•‘WJta.905 

901 —-sabadova narayana .. .. 905 

9 Q 4 -sahadova .. .. 905 

.. 906 -tolchinia .902 

904 -ieutagupta.906 

QQ 4 -teuta.906 

905 -teutoidea . 906 

905 

.. 904 gubbuteo subbuteo .. 702,801 

904 -tiupunculuB .702 

. 903 Eaunis.793 

. 903 — aroeeilaiis,. .. .. .. 794 

903 — eumous assama.794 

. 903 iucei’ta.794 

903 —faunula fauuuloidee .. 794 

903 ^"olisparduH .1034 

901 'ordonia leuoobalia .868 

. 9p2 'owlea pegiionHis .602 

. 904 Franooliiiug vulgaris.801 

. 904 Ei'anklinia oinereocapilla .. .. 1018 

, 904 -gracilis .1017 

901 -rufesocns.1018 

. 901 Erenatus liopoltis .864 

. 901 Fringilauda nemoricolaaltaioa.. .. 700 

. 901 Fulicaatra .839 

. 903 Fuligula fuligula .839 

. 902 Fulvetta vimpecta vinipeota *. •. 734 








tubBX oi spbCiBs. 


Nuxbsb. 


Ndmbsb. 


Qalerita dem.. 

Oallinago ocelestis 
Qallinula ohloropus 
Gampsorhynohus rufulus rufulus 

Garra . 

Gairulax albogularit^ albogularis 

-leuoolophus leuoolophus 

. . moniliger moniliger .. 

-peotoralis poctoraliB .. 


Gomalia albofaaciata 
Gomphua bioornutua 

—--biatrigatuB 

-gi’ammioufl 


Gomphidia abbotti .. .. 672,680 

-fletcheri, sp.n. ., 666, 667, 669,680 

-kodagueoaia, Hp.n. .. 607,671 

-t-nigrum 667,668, 680 

-williamBonl, sp.n. ..666,667,670,680 


. 966 Helioops BchiatOBUs indious .. .. 608 

. 837 Hemichelidon aibirioa cacabata .. 962 

801,839 HemixuB flavalaflavala .. .. 1007 

, 732 -macclellondi maccldlandi .. 1007 

. 636 Heodes phl»a« stygianuB *.« .. 972 

. 729 Herona maratbuB andamana .. .. 898 

. 728 ---anguitata .. .. 898 

, 728 -marathue .. .. 898 

. 728 Herpetodryas prasintis .. .. .. 622 

. 868 HerpetoreaB sieboldi.604 

. 942 Hesperia aJpina .972 

. 670 -galba.939 

. 999 Hestia lynceus reinwaidtii .. .. 797 

. 994 Hestinanama.899 

678 Heterogomphiis bioornutug *. .. 679 

672,680 -ceylonioua .. 676,680 


-hannyngtoni, sp.n. 667.674,680 


-flavioolocr 

-— jiai ,, 

-Bmithi,. 


Gonopteryx . 

-afipaflia ssaneka .. 

----zanekoidoB 

--farinosa chitralensis 

GonyodipBaB . 

Graxnmatoptila striata striata.. 
Grayialubrioa , .. 

GrylluB miniatUB 
Gymnopleuros militaris 
Gymnorhis flaviooUiB .. 

Gypffitug barbatus 

-- - - —. grandiB .. 

OypB sp. 


Halisetus leucogaster .. 

-—-leuooryphuii .. 

&plooerou6 ceylonensia 
HadTj^onnehei^UB 
llaloj^ahemma .. 

Heliod^ 

-•T—~-indiouB^. 

——seUBtOBUs 

» m ,. .4 m , ■ andflrseiii 


845 Hilarociohla rufiventer .. 

972 Himalagrion ezolamationis 
972 Himantopus candidus .. 

972 Hiiuerta kinneari, sp.n. 

873 Hipistes hydrinuB 
730 Hirundo daurica 

603 -erytbropygia .. 

943 -— fluvioola 

5 g 4 -smithii 

703 Homalopsis buooata^ 

702 Horoites brunnifrons .. 

950 -palliduB 

702 Hormonotus modestOB .. 

Horornis aoanthizoides brunneBcens 

-fortipoB f ortipes 

1< 58 — -major 

gOl -pallidipas 

010-palliduB palliduB 

642 Humbe . 

897 Hurria . 

002 -rhynchopB. 

866 Hydroohelidoa leuoopareia indioa 
608 HydropbasianiiB ohlrurgUB 
608 HvdrODhobuB davisoni.. 


678.680 
.. 678 

677.680 
.. 739 

747 
802, 838 
651,652 
868 
800 
768 

767 

768 
867 
1020 
798 
612 
1028 
1028 
1028 
1028 
948 
643 
614 
867 
802 

802, 839 
616 
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Hydrophobns gracilis .. 

NtTMBlBB. 

.. 616 

-nympha .. 

.. 616 

Hydrus . 

.. 867 

-platuriis. 

.. 607 

Hypairhina blanfordi .. 

.. 866 

-cnhydris .. 

.. 866 

—--plumbea .. 

.. 866 

-flieboldi 

.. 866 

lanthia rufilata. 

949,954 

lanthooinola ocellata ocellata .. 

.. 729 

-rufogularis nifogularis 

.. 729 

loerya . 

.. 691 

Tctinaetus malayonsis .. 

.. 1054 

Ictinus angulosus 

.. 665 

-atrox . 

.. 664 

-prsedator 

.. 659 

-rapax mordax ., 

.. 663 

--prwcox ., 

.. 663 

-rapax .. ..601,607,680 

Idionyx . 

.. 753 

IndagrioQ gautama 

.. 746 

Indocnemis kempi 

.. 745 

Indomaoromia. 

.. 756 

Indoneura gomphoidos.. 

.. 743 

-ramburi 

.. 743 

Indothemis . 

.. 753 

Isohnura annandalei .. 

746, 754 

-awcffR. 

746,754 

-elegans. 

746,754 

-forcipata 

746, 754 

- inarmata 

746, 754 

— -- rufoetigma .. 

746, 754 

- senegalensis ,. 

746,754 

Ixops nipalensis nipalensis 

.. 735 


Kallima sp. 

Number. 

.. 846 

Karanasa aoteoa magna.. 

.. 782 

-pimpla .. 

.. 782 

--dignadigna .. 

.. 782 

" --pallas.. 

.. 782 

-— hiihncri.. 

.. 782 

-rogoli moorci .. 

.. 782 

Katophis picturatiis 

.. 600 


Labeo oalbasu. 

958,959 

-flmbriatiia. 

.. 843 

--gonius. 

958,959 

-micropthalmus .. 

.. 068 

-rohita. 

968,959 

Laraellogomphus gen. nov 

.. 983 

- aoinaces 

.. 982 

-biforceps 

.. 983 

-dtumraondi, sp, n. 

.. 986 

-inglisi, sp.n. .. 

.. 084 

malabaronsis, sp.n. 

.. 9C0 

—--nilgiriensifl, sp.n. 

.. 986 

f-ianius schach orythronotus 

.. 799 

Laringa glaucescens 

.. 975 

Larus brimneicepbalus .. 

.. 702 

0p- . 

.. 702 

Lathreoista asiatioa 

763 

Lebadea martha. 

.. 976 

- ---— attenuata 

907 

—--j-ismeno.. 

907 

---martha.. 

.. ' m 

Leioptila annecLens anneotcns.. 

.. 736 

-capistraia capistrata 

.. 736 

Leptacria fUiformis 

.. 660 

-grooni ., 

.. 660 


Ixitlua flayicoUis flavicollis 

7.37 LeptOphis . 

604,616 

-occipitalis 

.. 737 -saurita. 

.. 600 

lynx torquilla japonioa., 

. 966 lioptorhynohuB maynardi 

.. 610 


---- paradoxus 

.. 619 

Juoonia atlitee. 

..846 — rldgewayi 

.. 619 

-iphita. 

I.«tana nigrosparsa , .. 

.. 661 


Lethe irma . 

.. 797 

KiKihuga donghoka 

.. 633 Leuoanium . 

690,691 

--^angapnpntalcaa.. ,, 

638 Lipf^initis trivena*. *. 

846 
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Numbsb. 


Lindenia biforoops 

--—- quadrifoliata. 

-tetraphylla ., 

LioparuB ohryBOtis 
Liopeltie oalamaria 
--- dori». 

— -frenatus 

— -hampeoni 

-nicobariensia .. 

-rappi.. 

— -scripfcua 

. .. Btoliozk® 

Liophallus . 

Liothrix lutea oallipyga 
Loouatella nesvia atraininoa .. 
Lophophanea ater wmodius 

— -diohroua dichroua 

-rufonuobalia boavani 

Luacinia auccioa abbotti 
Lyo»na orion tytleri, aubap. n, 

Lyoodon . 

-anamallensifi .. 

-atropurpuroua 

- - audax. 

-- aulicus. 

-oarinatua 

-fasciatiw 

-flavomaculatuB 

-gammiei 

-— jara. 

-maokinnoni .. 

-Beptontrionalis 

-atriatUB 

-travatncoricuB,, 

Lycophidion bipunctatum . ♦ 
LygcBUB equestriB 
Ly^omasikkimense ... 

Lyroftylui, gm. n. 

—— pendcuB, sp.n. 

Maohldophui spilonotua apilonotua 

l^orcjpepbalQB. 

Maoromia . 


.. 983 

.. 669 

669,660 
. 734 

. 865 

. 864 

. 864 

866 

. 866 
. 866 
864 
. 864 

. 878 

. 737 

. 1015 
. 726 

. 726 

. 726 

699,800 
. 973 

. 614^ 

. 613 

. 614 

. 612 
. 613 

. 614 i 

614.615 
.. 613 

614.616 
612,613 
. 614 

. 616 
, 612 
. 613 

. 612 
. 812 
. 609 

. , 649 
660,662 


Maoromia ida 
Maoropisthodon 

-himalayanus 

-plumbioolor 

Malacooinda sepiaria abbotti 
Maniola ccononympha .. 

-davendra ohitralica 

- davendra 

--latietigma 

-— hilaris .. 

-narioa .. 

-pulchella 

-pulchra 

■ - - wagneri mandane 

Maniolalupinus centralis 

- cheena.. 

-kashmirioa 

Melanitifi leda ismene .. 

- — ■ phedima bela .. 

-bethami 

-galkissa 

-- ganapati 

-tambra 

-varaha 

,-zitenius andamanien 

—----anletes 

-gokala 

-—-kalinga 

-ziteniuB 

Melanoohlora sultanea Hultanea 
Melanoneura bilineata .. 
Melophua meIan»ctorUB .. 
Merops apiaster .. 
jMesia argentauris argentauris 
iMesogomphus .. 

-grammious 

-lindgreni, sp.n 

--lineatuB .. 

-risi, Bp.n .. 

Mioromerus 

Mioroperdix 

-blewittl 

—- erythrorhynoha 


Numbbh. 

.. 766 

.. 603 

.. 605 

.. 607 

.. 733 

780 
.. 781 

781 
.. 780 

.. 780 

.. 780 

.. 780 

7.S0,072 
.. 780 

.. 780 

.. 780 

.. 780 

.. 790 

.. 790 

.. 790 

.. 790 

.. 790 

.. 790 

.. 790 

.. 791 

.. 791 

.. 790 

.. 790 

.. 700 

.. 726 

.. 743 

.. 765 

.. 801 
.. 740 

.. 982 

.. m 

.. 996 

.. 991 

.. 996 

.. 763 

.. 849 

.. 866 
.. 860 

ftfti 
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Numbiiu 


Microp^rdix manipurensis inglcBi .. 861 

-- . — — manipurenfli88o7,881 

Micropus apus pekincnsiH . .. 702 

Microacelis psaroides psaroicles .. 1007 

Minla ignotinota.740 

Mirafra oantillans .965 

-erythroptera.966 

Mixornisrubricapilla rubrieapilla .. 733 

Mizodon variegatus .600 

Mnais earnsbawi .753 

Molpastfs haemorrhous bengalensis .. 1007 

--— hosmorrhoim .. 840 

•-leucogenys.1008 

-louootis .1057 

Monophlebus . 601,692 

Monticola solitaria pandoo .. .. 799 

Montifringilla nivalis adanisi .. .. 700 

Morsimus carinatus .651 

Mortonagrion varralli.745 

Motacilla alba hodgsoni 701, 800,966 

—--oinerea molanope .. 701, 800 

-- citreola caloaratus .. 701, 800 

-maderaspatensis .. .. 963 

Museicapa parva hyperythra .. 799 

-superciliaris.799 

Myoalesis maianeas .797 

Myiophoneus horsfieldi temruinckii .. 800 

951, 955, 1037 

Myrmecoc3r8tu» .. 681, 682, 688, 908 

Myzomis pyrrhoura .739 

I 

Katrix baileyi.602 

-khasiensis .601 

-leonardi .602 

-natrix •. .. 600,602,604,616 

-nioobariensis .. •• 601 

-parallelus .. 601,613,625, 628,630, 

631, 869, 872, 876 

-peali .600 

--riaoguligerus.601 

--venningi .601 

-vulgarii.600 

-xenunig ,, *. .• 601 

Namorhndug babalinus typioui • • 827 


Neorina chrishna arclmica 

NtTMBKR. 

789 

■--—hilda .. 

.. 

789 

-patria weslwoodi 


789 

Neornis flavolivacea flavolivacea 

1038 

Nerodia. 


002 

- fasciata 


602 

- niodesta 


603 

- piscator 


003 

—-punctulata 


603 

-— sipedon 


602 

-tesseJJata 


604 

Neurobasis chinensis 


753 

Neiirotheinia fluctuaiia .. 


753 

- fulvia 


753 

—.—- tullia feralis 


75.3 

-•— tiillia 


753 

Mcusterophis lavjgsima.. 


602 

Notonecta furcata 


812 

---glanca 


812 

—--macula ta 


812 

Novaculina 


039 

Odontopilnm aiigulata .. 


703 

(Eoophyllft .. 684, 68 

5,688,689,911 

(Edipoda balteata 


645 

- . germaniea 


043 

- gratiosa 


6^3 

- latifasciata .. 


645 

-miniata 


643 

- obflcurata 


644 

- schochi 


643 

(Enanthe deserti atrogularis 


699 

Oligodon affinis .. 


630 

-albocinctus ., 


631 

-arnensis 


629 

-beddomei 


630 

--brevicauda .. 


028 

-cruentatUB ., 


629 

-dorsalis 


627 

-elliotti 


627 

-erythrogaster 


629 

-- ©rythrorbaobis 

..626,629,630 

evansi. 

1 • «• 

612 
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Number. 


Number. 


(Higodon herberti 

• • 

626 

--juglandifei .. 

• 4 

630 

-melaneus 


628 

-melanozonatus 


630 

-- mcdougalli .. 


626 

-- octolineatus .. 


630 

'-• planiceps 


626 

--purpurascens .. 


631 

-splendidus 


631 

-— subgriscus 


627 

-sublineatus ,. 


627 

--subpuiiotatuH 


599 

- - -- tseniolatiis 


627 

-.— templetoni 


627 

-theobaldi 


628 

- torquatus 


626 

--- travancoricus 


629 

-venustus 

629,6.30 

■-violaceus 


628 

■-woodmasoni .. 


6.30 

Oaychargia atroc^yana .. 


745 

Oiiyohogomphus 


982 

-aciixaces 


988 

—-—biforoeps 


983 

-----nilgirieiisis 

986 

.—-bistrigatufl 990, 

1001, 

1003 

- — dauricusjsp.n. ' 


1001 

—-dingavani,8p.ii. 


1005 

-— gi’amraious .. 


994 

-- lineatus 


982 

--m. flavum 


1003 

nilgiriensis .. 


673 

— -striatus, sp.n... 


1001 

Opetiodon . 


873 

Ophiocophalus. 


638 

-gachuK .. 

961 

,962 

-rnurulius.. 


961 

-pimctatu.*' 


961 

-striatus ,. 


961 

Ophites aiiamallensib .. 


813 

-atropurpurpiiH., 


C14 

-- aulicus. 

012 

,613 

-fasciatus 


614 

Ophites flavomaculatus 

, , 

613 


Ophites jara .. " .. 

--mackinnoni .. 

—“—— striatus 

-subcinctua 

-subfusous .. .. 

— - travancoricuB .. 

Orcaella brevirostrua .. 

Oreicola ferrea. 

-forrea .. 

Oreocincla dauma dauma 
Oriolus oriolus kundoo .. 
Orogomphus xanthoptera 
Orsotritena modus mandata 

-modus 

Orthetrum . 

Orthotomus atrogularia .. 

-sutorius sutoriuH .. 

Otocompsa emeria 

-emeria 

— .flaviventris flaviventris 

Otocorys alpostris longiroslris .. 
Ovisammon ammon 
-hodgsoni .. 

— ' -- poli 

-\ ignoi .. _ .. 


Paiajornis schist icpps .. 

Papilio parjidoxuB teleaichiisl .. 

-— tolarchas 

Pappophis . 

Parant irrh ma marshall i i 

Parargo . 

-Bchakra 

Parnassius delphius kalir 
Paroeneis palsearcticus sikhimensiH 

---pumilus bicolor 

___— pumilus 

Parthenos sylvia cyancus 

--gambrisius .. 

_— roepstorli 

_Virens 

Parus major einereus .. .. 


612 

, .. 614 

.. 612 
.. 612 
6H 
.. 613 

.. 639 

.. 956 

.. 800 
.. 948 

698, 700' 
.. 753 

.. 788 

.. 788 

.. 752 

.. 1016 
.. 1016 
1057,1058 
.. 1-008 
.. 1008 
.. 701 

.. 883 

882,1060 
.. 885 

887 


.. 80) 
.. 974 

.. 845 

.. 873 

.. 791 

.. 797 

.. 972 

.. 072 

.. 782 

.. 782 

.. 782 

.. 906 

.. 906 

.. 906 

.. 906 

.. 237 
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Kumbkr. 


Pams major kaBhmiiien^is 

697, 837 

—--mahrattarum 

.. 840 

-mclanolophuB .. 

.. 798 

-- monticoluB montieolui* .. 

723 

Passer domesticus 

764 

—----parkiiii 

.. 700 

-rutilans debilis .. 

.. 956 

Pellorneum rulicepsjoiicsi 

.. 1053 

-• niHndelli .. 

.. 732 

Penthema darlisa 

.. £00 

-— binghami binghanii .. 

900 

-mrrguie 

.. 900 

-- ., , _ yoma 

.. 900 

-•—lisarda lisarda.. 

., 900 

--mihiiitala 

.. 900 

P«rdicula erythrorhyac'ba 

850, 854 

-manip«ronHl^.. 

.. 857 

Perdix Coromandelicu .. 

.. 593 

— — coturnix. 

.. 577 

^ - - erythrorhyneba ,, 

.. 850 

-- olivact'a. 

594 

- toxtilis. 

.. 594 

Petaurista annamen8i> .. 

.. 975 

Pelrophila cinelorhynolio 

954 

solitaria pamkai 

.. 950 

Phanerophera nigrospai^a 

.. 651 

Phayiea isabelliua 

.. 607 

Phidole. 

682, 688 

Philothammus. 

.. 604 

Phyllergates eoroimtii' .. 

.. 1029 

Phyllomacromia. 

.. 756 

Phylloneura westernianm 

.. 742 

Phylloscopus alTmis 

950, 1018 

—--collybita .. 

.. 698 

■-- fuligiiiiventcr .. 1019, 102(> 

.—-fuHcatUH (iisiatiis 

.. 1010 

—-homey eri 

.. 1020 

—— -inoriiatUH iiuMiiafUH 

.. 1021 

—-lugubrih .. 

.. 1022 

--maculipennis* 

.. K'20 

-magniroHtriiM 

1022 

•-—- nitidus plumbcitarsuy 

.. 1023 


Mii(hiFius 709, 1021 



Number. 

Phylloscopus occipitalis occipitalis 

., 

799 

-proregulus newtoni.. 


1020 

-pujeher 


1020 

Iroohiloidea .. 


1024 

Phauiicopterus antiquorum 


840 

Phragomatieola j»don .. 


1018 

Pica pica bactriana 


696 

Pieris callidice kalora .. 


972 

--—canidia. 


972 

Piprisoma squalidum .. 


969 

Plagiopholis blakewayi .. 


610 

Planesticus oastaiieus castaiieus 

949, 953 

Platanista. 


634 

-gangetica 


639 

Platyenerais latipes dealbata .. 


744 

Platysticta apicalis 


742 

--deeoaiionsiR.. 


742 

-maculata 


742 

Pleetnirus porroteti 


865 

Plicigora gen. n. 


651 

— ' himala}ana sp. n. 


652 

Ploceus ba\a 


759 

-manyai. 


761 

Pmepyga pus ilia 


1014 

- squanmta 


1013 

Podiceps albipennis 


839 

—--- rulieollis capons is 


802 

Polibtes. 


681 

Polyergus . 


654 

Polymmatus eros di'unela 


972 

Polyodontophis bistrigatus 


660 

-collaris 


598 

- - _ Sagittarius 

599, 627 

- . subpunctatus .. 

. . 

599 

Pomatorhitius erythrogenys hnringloni 

731 

_ - ferruginosusferruginosus 

731 

-.- - rufioollis rufieollis 

. . 

731 

--sehisticei* schi&ti(‘eps 

. . 

731 

Pratincola caprata 

. . 

757 

Prenolepis . 

tiS2,685 

Presbytes ent^illus 

. . 

977 

-robinsoni 

. . 

977 

Prinia socialis socialis .. 


m> 

Prothoe calydouia bdisama 


m 
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Nvmbsr. 


Number^ 


BseUdominlEOBataneicepB casta] 

. . cinerea .. 

Pieiidc^hiea. 

etbdi 

PseudcfksQodoQ angostioeps « 
maor<qpB 


-platyoeps .. 

—--stoiatus 

• subminiatuft 
lEhabdops bioolor 

^pdia. 

^aphioera 


Prothoe franckii angelica 


.. 897 [PBittiparus gularis gularis 

,, 

727 

-—— regalia 


, ^ 397 -ruficepg ruficepg .. 

,, 

727 

Rotonoura 


753 |Pteruthius erythropterus 

., 

738 

Protosticta cerinosti^a 


741 -— melanotiB mdanotis 

,. 

738 

::---giavelyi 


741 -xanthochloris xanthoclilorig 

739 

-hearseyi 


.. 741 iPtyas . 

. * 

604 

-himalaica .. 


741 - mucoBUs. 


616 

-lindgreni ,. 


741 — nigromarginaluH .. 


617 

--raortoni 


.. 741 — tenaBBerimcnsiB .. 


617 

-— sanguinostigma 


741 IPtyonoprogne concolor .. 


766 

-stevensi 


741 |Pycnonotu8 leucogenys .. 


798 

Prunella rubeculoides .. 


.. 699 -luteolua 


840 

—-strophiata jerdoni 


800, 950 Pyctorhifl sinensis sinensis 


732 

Plrymnomiodon .. 


600 Pyrrhicia connata 


651 

--—-clialoeUB 


601 Pyrrhocorax graculns .. 

697,960 

Psammodynastes pulveiulentus 

876 -pyrrhooorax 

697, 960 

Psammophifl 


607 Pyrrhoooris apterus 

, 

812 

-— condanaruB 


607, 876 Pyrrhulauda griaea 


966 

--leithi 


., 876 jP^hon. 


867 

-longifrons .. 


.. 875 



--- Bchokari 


.. 876 



-triticeufl .. 


875 P'i'gadia orisilda crisilda 


789 

Pseudagrion azureum .. 


749,766 -• • 


788 

--bengalense .. 


760,76.5 - 


789 

-bidentatum 


• 74 g critolina 


789 

—-decorum .. 


750,756 oyanophlyctis 


6.34 

-— hypwrmelaB 


749, 756 Rant© formosa*. 

ft 

6.36 

--indioum .. 


760,755 Regina leberis. 

• 

602 

-laidlawi 


750,756 RegulUB regulus himalayenais .. 

• 

1014 

-miorooepbalum 


749,766 RhabdophiB . 


604 

-pruinoeum .. 


749,766 —--beddomei .. 


605 

--rubriceps .. 


750,756 --* oeylonenais ,. 


606 

—-spwioei 


749,765 -chryBarguB 


606 

• williamsoni 


760 --. 

• 

606 

PiBeudocyclophis bioolor 


.. 610 —-himalayanus 

♦ 

605 






UilaVflvtTWi 


* • Olv lUUlltivUlli • • , , 

• » 

607 

--persicoB 


632,769 -nigrocinctug 


606 

—-walteri.. 


.. 632 -olivaceuB .. 


610 


004,609 
* 605 

604,620 
. 610 
. 845 

.. 797 
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Rhinooypha . 

Rbodigchnura nursei 
Rhodothemis rufa 
Bhyacornis fuliginosa .. 
Pvimator malacoptilus .. 
Riparia rup(^stris 

Rita rita . 

Rntioilla ochrnrus phooniciiroidoB 


Saccobranohus fosflilig 
Sarangosa dan .. 

- dasahara 

-— purondra 

SarcogramniiouH indieiiB 
Sasakia funobriH .. 
Satyrus .. 

Soaphula .. 

8oolopax rusticola 
Selysiothemis nigi*a 
Sephisa chandra .. 

-albino 

-chandi 

-dichroa .. 

Serinus pupillus .. 

8ibia picaoidea picaoido 
Silybiira ocellata .. 

-macro! opis 

- phipRoni 

Simotes .. 

-albooinotuR 

-arnenais 

-beddomii 

-cruentatuB 

-oyclurUB 

-- juglandifor 

-ootolineatus 

-planioeps 

—-purpuraecens 

-spleiididua 

-theobaldi 

-torquatus 

—— violaoeufl 
— wpodwasoni 


Nttmbbk. Number. 

762, 763 iSitta castaneiventris oafltaneiventrip.. 1008 

747,766 -formoaa.1008 

763 - frontalis frontalifl.^ 1000 

.. 047 “ himalaycnsis .1008 

.. 733 Siva cyanouroptora cyanonroptera .. 730 

700 -strigula KtnguJa.736 

.. 968 Spela*orniH oaudata .. .. •• 1012 

.. 008 Spbocodos albofiiscuR.012 

Sphonocichla humei .1012 

SphingonotUB amaranthinns .. • • 045 

.. 638 -balteatUH.046 

922 - balt<'atns .. 040 

920 ——-himalayanufl, subsp.n. 646 

.. 025 - - -roBone, Rubs]). n, .. 046 

.. 802 - -* bifaeciatUB .. •• 046 

g 99 -brunneri.044 

.. 707 - lameerei.044 

.. 630 - gigan .047 

841 --intutiih.040 

.. 060 - -Intifascintus .. . • 046 

846, 808 -obscuratufi .. .. 644 

898 -octofasciatiiB .. .. 044 

808 -quadrifaRciat us .. .. 044 

.. 898 —-satrapoB.046 

.. 609 Spor»ginthuH amandava .. .. 763 

.. 735 iStachyndoiwis rufifronfl ambigua .. 733 

866 -—- ruficepH ruficeps .. 733 

.. 1062 Staobyris chi’ysjva cbrys83a .. .. 733 

875 -nigriceps nigricepB .. 733 

626 Staphidia striata rufigeniB .. .. 735 

630,631 Stoirophis chryRargus.004 

.. 629 Sterna hirundo tibetiiria .. .. 7( 2 

.. 028 -sp.702 

620 Stibochiana nicea nicea .. .. 000 

631-subncula .. .. OOO 

630 Stictopthalma .793 

029 -oamadeva camadeva .. 795 

626 ---camadevoides 795 

.. 631 -— nagaonsis .. 795 

631 -nicevillei .. 796 

,. 628 -- godfreyi..796 

626 —*-howqua gparta .. .. 796 

628 - - -louiga louisa .. .. 795 

.. 830 ---tjrtleri .. 790 
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Stiotopthalma nourmahal nourmahal. 


nurmissa 


Stoliozkala khasrensie .. 
Streptopelia oriontalin meena 
StyporhynohuB truncatuB 
Sub cristatus 

Suthora fulvifrons fulvifrohs 

--poliotis htimii.. 

--- rufloepB rufioeps 

-unioolor 

Suya atrogularis.. 

-criaigera orinigera.. 

Sylvia altHroa 

-ourrnoa affinis .. 

SylviparuB modofitofl modeBtus 
S3rmpetram 


706 
.. 796 
.. 698 
702, 801 
.. 000 
.. 1040 
.. 727 
.. 726 
.. 727 
.. 726 
.. 1029 
.. 1029 
.. 697 
.. 798 
.. 724 
.. 753 


Toxioodryas . 

Traohisobium fuBOum .. 

-- gueatheri 

-montioola 

-quinquelabialiB .. .. 609 

- —— rubrivfiDter .. .. 609 

-tenuiceps.609 


Tapena thwaftesi 
Taphrometapon lineolatum 
Tarbophis rhinopoma .. 

Tm'Uoub. 

Terias . 

Tesia castaneocoronata oastanoocoro- 
nata 

-oyaniyenter 

TetragonoBoma effrenifi.. 

Totrao ooromandelious .. 

-ooturnix ., 

-israelitarum 

TetrathemiB platyptera .. 

Thanuiobia oambaieneiB.. 
Thamnosophis lateralis.. 

-—— ecalaris .» 

Thaamantis 


Thaivia 


— diorea 

— luoipor 


allris intermedia 
• pseudaliriB 


^rl^eda syla 
Tbarapbahjposoyami 


934 
876 
868,869 
. 846 

. 845 


1013 

1012 

612 

593 

577 

577 

752 

758 


Thereioeryx zeylonicua zeylonicua 
Tholymis tillarga 
Tiohodroma muraria 
Tiokellia hodgBoni 
Timalia pileata bengalensis 
Tmethis cinerascenB 

- hotBoni. 

-sanasurei violaoea .. 


Numbib. 

840 
.. 763 

.. lOU 
1027 
732 
.. 646 

*. 647 

.. 646 

87S 

.. 608 
.. 609 

.. 609 


iTribiira iiiteovontria 

-major .. 

-thoraoioa., 


1016 
.. 697 

.. 1016 
.. 873 

.. 802 

Trirhinopbolis nuohalifl.612 

Trithemis aurora 
festiva 


jTriglyphodou 
-glaroola 


iTrochalopterom affinis affiniB .. 

-erythrocophalum nig- 

rimentum «. 

-lineatum 

-phoeniceum phooniceum 

---gquamatum .. 

-Bubunicolor subunicolor 


jTroglodytcs troglodytes negloota 
-nipalensie 


753 

763 

730 

729 

798 

729 

730 
729 
963 
1012 


jTroides.971 

Troilus luriduB.812 

604 /Tropidauohen edentulum, sp.n. 648, 652 
600 
793 
796 
796 
793 
796 
796 
972 
8}2 


-Babuloeum, ip.n.,, 649,662 

jTropidoQotUB .» • > 600,602,604 

- asperrimuB ** 603 

—--beddomii. 606 

-oeylonensiB .. .. 606 

- ohryaarguB .. .. 606 

-firthi .607 

--himalayanuB .. .. 606 

— modeatps ,, ,, 601^ 608 













liibE^ OP 8PEC1E6. xli 


NinaoB. 


Tropidcmotua montioola .. .. 607 

- - natrix .. . ♦ OOO, 602,604 

—--nioobareneis .. .. 601 

--- — nigrocinctufl .. .. 606 

- - pisoator.603 

-platycepa.604 

- — plumbicolor .. .. 607 

-punotulatus .. .. 603 

-quinounciatus .. .. 603 

-sanotijohanniB .. .. 603 

. . - . Btolatufl.60r) 

-flubminiatUB .. .. 606 

-tessellatUB .. .. 604 

-tytleri.603 

--vibakari.606 

-xenurufl.601 

Turdoidea torricolor terricolor .. .. 730 

Turdus unicolor.801 

Typhlopa bothriorhynchuB 619,620,867, 871 
Tytlcria hypsirhinoidea .. 612 

Upupa epops .702 

-epops.801 

UrooiBsa fbtviroBtris .768 

Urolonoha aoutioauda.762 

—-malabarioa.761 

-punotulata.762 

Vanessa oashmirensiB.972 

Varunalitterata.640 

Vipera.620 

Vultursp,.702 

Wallago attu .969 

XantbotsBnia.793 

--bnsiriB .. .. .. 794 

Zendaphis hexa^onotus ., .. 620 

--oerafiQgaster .. .. 600 

Xenodcm .604 

Xinhiramoliiifi flUtiAroilkrift 


Nuvbib. 

Xylophis perroteti .. .,610 

-— stenorynchus .. •• 


Ypthlraa aBterope .. 844 

-bui’mana 786 

-mahratta 785 

-avanta avanta 786 

-bara .. 786 

-cerealiB 786 

— -singala 786 

--striata 786 

-baldufl baldus 787 

--madrasa 787 

-satpura 787 

--- bolanioa .. 786 

■ -ccylonica ,. 786 

--— cbenui .. .. 786 

-dohertyi dobertyi 787 

--perBimilie 787 

-huebneri .. 844 

--hubiieri 786 

--indecora .. 787 

--indica .... 844 

-inica .... 785 

-— lycuB lyooidee 785 

-lyouB .. 786 

-megalomma megalia 785 

-methora methora 787 

-Bobrina 787 

■ -nareda .. 844 

— ---nareda 785 

-newara 786 

——-saroaposa ,76^ 

-Philomela peguana 786 

- tabella 786 

-Bakra .... 844 

- —auBteiio 788 

-nikaea .. 787 

- ■, ..I Bidcra •. 

-—— Bavara .... 

-- similii affectata 

Bimilis.. 787 
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Zamenis ravergieri 

, * 

619 

——- watsoni 

.. 785 

-rhodorhaohis t. 


618 


.. 786 

vcntrimaoulatus •. 
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Zaooys dhumnades 


616 



-muoosus. 


617 

Yuhina gularis gularis .. 

.. 736 

Zapyrus fuBOus. 


616 

-oooipitalifi oocipitalie .. 

.. 736 

Zesiu chrysomallus 


696 

— nigrimentum nigiimentum 

.. 737 

Zeunidia aurelius 


797 



Zeuxidia. 


794 



-amethystus masoni .. 


796 

ZameniB. 

604,616 

--aurelius 


796 

-- af«nariti« 

.. 619 

--doubledayi ohersMiesia 


796 

-diadema 

.. 619 

Ziorona oceulie. 


812 

—— fasoiolattiB 

.. 619 

Zipcotes saitis :. 


788 

-florulentus 

.. 618 

-soylax. 


788 

‘——gracilis. 

.. 618 

Zisera 

• « 

845 

M kareiini < • < • • • 

.. 618 




-korrofi. 

.. 618 

‘—- mana 

Zosterops palpebroea palpebrosa 


Viz 

840 

-ladacensifi «, 

.. 618 

Zygoptera. 

t t 

762 

— -mUOOBUB 
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CoTURNIX coturnix coturnix. 

The Common or Greg Quail. 

La CaiUe Brisson Orn., 1., p. 247, (1760). 

Tetrao israditarum Hasselq., Reise. Palaest,, p. 331, (1762), 
(R. Jordan). 

Tetrao coturnix Linn., Syst. Nat., 1, p. 278, (1766), (Europe). 
Perdix coturnix Lath., Ind. Om., II, p. 651, (1790), (Europe). 
Coturnix communis Bonn., Tabl. Encycl. M6th., 1, p. 217, pi. 96, 
fig. 2, (1791), (Europe); Gray, Cat. Hodg. Oil., ed. 1, p. 128, (1846); 
Adams, P.Z.H., 18.58, p. 504, (India); Jerdon, B. Ind., Ill, p. 586, 
(1863), Pelz., Ibis, 1868, p. 321, (Koteghur); lOavan, Ibis, 1868, p. 
386, (India); Blauf., Ibis, 1870, p. 470, (Pegu); Hume, S.P., 1, p. 227, 
(1873), (Sindh); Hend. and Hume, Lahore to Yarkand, p. 284, (1873); 
Hume’s Nests and Eggs, Ind. B., p. 549, (1873); Adams, S.F., 1, 
p. 393,1873, (Sambhur); Ball, ibid. II, p. 428, (1874), (Chota Nagpur); 
Stolicz., ibid. III, p. 218, (1875), (Ktushgar); Le. Mess., ibid. III, p. 
396, (1876), (Sindh); Blyth and Walden, Cat. Mamm. and Birds, 
Burma, p. 151, (1876); Butl., S.F., IV, pp. 7, 35, (1876), (Guzerat); 
Scully, ibid, IV, p. 184, (1876), (E. Turkestan); Fairb., ibid, IV, 
p. 262, (1876), (Deccan); Hume and Davison, ibid, VI, p. 447, (1878), 
(not in Tenasserim); Davidson and Wenden, ibid, VII, p. 87, (1878), 
(Deccan); Ball, ibid, VII, p. 226, (1878), (Ganges to Godaveri); 
Oripps, ibid, VII, p. 298, (1878), (Faridpur); But!., Cat. B. Sind., 
etc., p. 55, (1879); Hume and Marshall, Game B. Ind., II, p, 134, 
pi. (1879); Seully, S.P., VIII, pp. 350, 367, (1879), (Nepal); Doig, 
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ibid, VIII, p. 371, (1879), (E. Narra); Butl., Cat. B. S. Bombay, 
p. 69, (1880); Legge, B. Ceylon, III, p. 766, (1880); Vidal, S.F., IX, 
p. 76, (1880). (S. Konkan); Hume and Inglis, ibid, IX, p. 268, (1880), 
(N.E. Cachar); Biddulph, ibid, IX. p. 359, (1880); Butl, ibid, IX, 
p. 423, (1880); Barnes, ibid, IX, p. 458, (1880); Reid, ibid, X, p. 63, 
(1881), (Lucknow); Scully, ibid, X, p. 139, (1881), (Gilgit); ^ully. 
Ibis, 1881, p. 686, (Gilgit); Biddulph, ibid, 1881, p. 94, (GUgit); 
Swinh, ibid, 1882, p. 119, (AJghanistan); Oates, S.F., X, p. 236, (1^2), 
(Pegu, Bassein); Davidson, ibid, X, p. 317, (1882), (W. Khandeieh); 
Oates, B. Burma, II, p. 331, (1883); Davison, S.F., X. p. 411, (1883), 
(Ootacamund); Swinh. and Barnes, Ibis, 1886, p. 131, (Cent, fodia); 
Taylor, S.F., X, p. 466, (1887), (Manzarabad, Mysore); Hume, ibid, 
XI, p. .309, (1888), (Manipur); St. John, Ibis, 1889, p. 176, (Kandahar); 
Oates, ed. Hume’s Nests and Eggs, Ind. R., Ill, p. 443, (1890); Yer- 
bury. Jour. B.N.H.S., XI, p. 76. (1897), (Aden); Davidson, ibid, 
Xli, p. 64, (N. Kanara); Davidson, Ibis, 1898, p. 39, (Kashmir); Blan- 
ford. Faun. Ind., IV, p. 114, (1898); Rattray, Jour. B.N.H.S., XII. 
1 >. 345, (1899), (Thull); Stuart Baker, ibid, XII, p. 490, (1899), (N. 
Cachar); Dudgeon, ibid, XIII, p. 530, (1901), (Punjab); T.E. Mar¬ 
shall, ibid, XV, p. 353,(1903). (Quetta); Jesse, Ibis, 1903, p. 152, 
(Lucknow); Bourdillon, Jour. B.N.H.S., XVI, p. 4, (1904), (Travan- 
core); Fulton, ibid, XVI, p. 61, (1904), (Chitral); Dewar, ibid, XVI. 
p. 49.5, (1905), (Madras); Curaming, ibid, XVI, p. 692, (1906), (Seis- 
tan); Macdonald, ibid, XVII, p. 496, (1906), (Myingyan); H. R. 
Baker, ibid, XVII, p. 760, (1907), (Singapore); Betham. ioid, XVII. 
p. 848. (1907), (Upper Sind); Ward, ibid, XVII, p. 944, (1907), (Kash¬ 
mir); Mears, ibid, XVIII, p. 86, (1907), (Chindwin); Whitehead, 
Ibis, 1909. p. 268, (Kohat); Perreau, Jour. B.N.H.S., XIX, p. 920, 
(1910). (Chitral); WTiitehead, ibid, XX. p. 968, (1911), 

(Kurrum); Whitehead, ibid, XXI, p. 167, (1911), (Sehore); Bethell, 
ibid, XXII, p. 200, (1913), (at sea, 386 miles, W. of Bombay); Smith, 
ibid. XXII, p. 200, (1913), (Lyallpur Dist.); Osmaston, ibid, XXII, 
p. 544, (1913), (Gorakhpur); Vijayarajji, ibid, XXII, p. 630, (1913), 
(Cutch and Kathiawar); Cotton, ibid, XXII, p. 803, (1914), (Barti 
Dist,, U.P.); R^clifle, ibid, XXFV, p. 162, (1915), (Baluchistan); 
Currie, ibid, XXIV, p. 574, (1916), (Lahore); Higgins, ibid, XXIV, 
p. 605, (1916), (Manipur); Whistier, ibid, XXIV, p. 706, (1916), (Pun¬ 
jab) : Whistler, Ibis, 1916, p. 99, (Jhelum); Ludlow, Jour. B.N.H.S., 
XXV, p. 304. (1917), (Ahwaz); Thornhill, ibid, p. 486, (1918), (Meso¬ 
potamia); Whistler, ibid, XXVI, p. 184, (1918), (Ambala); A.E. 
Jones, ibid, XXVII, p. 619, (1919), (Simla); Inglis, etc., ibid, 
XXVIII, p. 154, (1920), (Jalpaiguri); Kingston, ibid, XXVIII, p. 
570, (1921), (Dharmsala); Inglis, ibid, p. 947, (Behar), (1921). 

0<itumix dactyli»onan$ Temm., Pig. et Gall, III, pp. 478, 740, 
(1816); Sykes, P.Z.»S., 1832, p. 162, (Deccan). 

Ootumix mUgaris (Bont.) Irby, Ibis, 1861, p. 236, (Oudh). 
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Coiurnix dactyluonans v. indicua Hodgs., in Gray’s Zool. Misc., 
p. 86, (1844). 

Coturnix coiurnix Sharpe, Second Yarkand Miss., p. 122, (1891); 
Grant, Ann. and Mag. Nat. Hist., (6), X, pp. 167, 168, 169, (1892); 
Grant, Cat., Birds, B.M., XXII, p. 232, (1893), (part); Grant, Handb. 
Game Birds, 1, p. 180, (1895), (part); Oates, Man. Game Birds, 1, 
p. 80, (1898); Oates, Cat. Egg. Brit. Mus., 1, p. 44, (1901); Hartert, 
Nov. Zool., XXIV, p. 420, (1917), (part); Meineitzhagen, Ibis, 1920, 
p. 187, (Quetta); Tioohurst, ibid, 1922, p. 632, (Sind). 

Coturnix coturnix coturnix Hartert, Vogel, Pal. Faim., Ill, p. 
1938, (1921), (part); Whistler, Ibis, 1922, p. 436, (Jhang). 

Vernacular names, — Bliator, Burra bhater, Gagus hhater, (Hin. Upper 
India); Butiairo, Butteyra, (Sind); Bhaisi, (Lower Bengal); Oundri, 
(Ooriah); Soipol, (Manipur); Daobui kashiba, (Cachari); Bota sorai, 
(Assam): Ngon, (Burma); Lowa, (Ratnagiri); Bura ganga and Bur- 
gangi, Gur-ganj, (Poona, Sattara); Burli^ (Belgaum); Gogari-yel- 
lichi, (Telegu); Peria-ka-deh (Tamil); SipaU-hake (CmarGse, Mysore); 
Budinriy (Turki); Watwalak, (Kashgar). 

Description--Adult Male ,—A broad coronal streak and supercilia 
from forehead to nape, and a few streaks on the forehead buff; fea¬ 
thers of crown, nape and hind-neck black with broad terminal bars 
of brown, almost concealing the black; lores buff; back, rump and 
upper tail-coverts light brown with narrow wavy rufous-buff bars 
bordered with brown and with longitudinal buff streaks; scapulars 
and wing-coverts like the back but with the rufous and black pat¬ 
ches almost concealed, and with the central streaks broader and edged 
with darker: the wing-coverts with numerous pale bars ; quills light 
brown, the first primary with a very pale buff or whitish outer web ; 
the remaining quills barred on the outer webs with buff and dark 
brown and the innermost secondaries with buff bars and some blackisli 
markings on both webs; tail blackish-brown with buff cross bars 
and streaks ; a narrow line from the gape and ear-coverts dark brown, 
the line produced behind the ear-coverts to the nape and the end of 
the supercilium ; centre of chin to throat dark brown with a broad 
band of the same colour across the throat to the ear-coverts, and a 
second similar, but narrower band lower down; between the two 
bands and between the centre of the throat a dark loreal line 
creamy buff; breast below the second gorget rufous buff, varying 
much in depth and marked with glistening pale buff shaft streaks; 
ffahks brown with broad black-edged pale streaks and suffused 
with rufous; abdomen and lower tail-coverts creamy wliite to pale 
buff. 

Individuals vary greatly in general depth of colour, owing to the 
extent of the buff or the darker markings, but the great variation in 
the c5olour of tHe throat referred to by Hume and Dresser is accounted 
for by the fact that they both included all the geographical rarei 
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tuider the one name of eomnunu. Even Kstricted to typical c(h 
twnix, however, the breadth and depth of the throat streak and 
gargets does vary considerably and in some, the colours of the head 
are much richer than in others. 

Odours of Soft Parts. —Iris varies from light hazel to deep brown; 
the bill may be almost any tint of bluish, greyish or brownish homy, 
generally darker at the tip and often also along the culmen; legs and 
feet pale fleshy, yellowieh fleshy, fleshy brown or, rarely, light 
brown. 

Measurements. —^Ifetal length about 180 to 200 mm.; wing 100 to 
117 mm.; tail 36 to 39 mm.; tarsus about 30 mm.; culmen about 12‘ & 
to 13' 5 mm. 1 can find no average difference in size between spec!* 
mens of true coturnix from different localities although the individual 
variation is great. 

Fettude. —Diflera from the male in having the centre of the chin 
and throat creamy white or buff, concolorous with the sides; the 
upper gorget is broken across the throat and the lower gorget is 
generally narrow and ill-defined, and also broken in the centre. The 
breast is generally spotted with black, profusely so in the young, 
less so in older bi^ and even absent altogether in a few old birds. 

Odours of Soft Parts. —^As in the male. 

Measurements. —^The sexes do not appear to differ in size, except 
that the female has a rather smaller bill. Wing 105 to 118 mm.; 
tail 32 to 39 mm.; tarsus 30 mm.; culmen 11 to 12 mm.; and in some 
European specimens 13 mm. 

Chick in Down. —Crown rufous-brown, a broad central black streak- 
commencing on the anterior crown, and dividing into two on the hind 
crown and nape where it encloses a buff central patch; back buffy 
rufous with a broad black central band ; wings buff with black 
patches ; below pale fulvous. 

Chick in First Feather. —Head as in the chick in down ; upper 
plumage dark brown with fulvous cross bars and bold longitudinal 
central streaks of pale buff; below pale washy buff or whitish with 
white shafts, and mottled and barred, especially on flanks and sides 
of neck and breast, with bars of blackish and a little pale rufous. 

Chick in First Full Plumage. —Like the female, but duller. 

Distribution. —Practically the whole of Central and South Europe 
and all but the extreme north; Northern Africa and all North and 
Central ^ia as far east as Lake Baikal. South through Arabia, 
Persia, Afghanistan, Baluchistan and North-West India, a few breed¬ 
ing birds being found as far east as Pumea, M 3 unenBingh, Cachar 
and Manipur. South, eggs have been taken at Satora in the Bombay 
Deccan, and Hoshangat^ in the Central Provinces. Dx the winter 
birds struggle as far south as Madras on the east, and right down to 
Travancore on the west. No absolutely authentic record of their 
being found in. Ceylon exists, but it is quite possiUe that they may 



THE GAME BIRDS OF IBDIA, BURMA AND CEYLON, 681 


wander into that island occasionally. It has been recorded from 
several places in Burma, but these birds were probably the Easten) 
form, Jajxmica. 

Nidification ,—^The Common Grey Quail no doubt remains witlj 
U8 to breed in far greater numbers than was formerly believed or is 
even now generally known. To some extent this is due to the fact 
that this bird was accepted as a migrant only and whenever eggs 
were found they were taken to be the eggs of the Rain Quail. 
Throughout the North-West from Sind, where Betham procured eggs, 
Gilgit (Cock), ELashmir, (Ward), as far East as Fumea (Hume) and 
South to the Deccan and Central Provinces the Grey Quail undoubt¬ 
edly breeds regularly and, over the major portion of the area, abun¬ 
dantly, though its numbers seem to vary considerably from year 
to year, possibly affected by the rainfall. It, however, breeds fur¬ 
ther East than this as I have shot breeding females in Dacca and My- 
inensingh in June, though I failed to find the nest, and I have seen 
it in Cachar, though very rarely, in the same month. 

In India, the breeding season seems to be principally March and 
April during which months eggs have been taken in Fumea (Hume), 
Tjahore (Marshall), Naoshera (Cock), and in Multan and Lyallpur 
(Lindsey-Smith). They have been taken in May by lindsey-Smith 
at Lyallpur, in Gilgit by Biddulph and in Kashmir by Ward. I have 
also one record of a clutch taken near Hoshangabad by a Mr. Jennings 
on the 19th September. 

Other places at which eggs have been taken are in the Peshawur. 
iSialkot and Hansi districts of the Punjab, Dehra Dun, Saharanpur, 
Shahjehanpur, Fathigarh, Allahabad and Jhansi. 

The nest, of course, is merely a hollow scratched in the ground, 
in open grass country, fields of crops or in patches of thin grass 
between cultivated fields. Sometimes, they lay actually in the fields 
of com and then the eggs and young must be destroyed when the 
com is cut in May but, for the most part, in India, they appear to 
prefer grasslands and green corps to grain-fields for breeding purposes. 
It has been noticed that the nest is generally placed in the vicinity 
of a tall patch of vegetation or a bush which probably acts as 
a landmark to assist the bird to find her nest. 

Of nest in the true sense of the word, there Ls none. There may 
be a few scraps of grass and an odd leaf or two in the hollow though 
these are generally only accidental. Sometimes, however, quite a 
compact pad of grass and leaves is gathered together by the hen- 
bird as a bed for her eggs. 

These, the eggs, in India vary very greatly in number, I have not 
known more than 10 in any clutch, whilst 6 or 7 is much more common, 
and less than these not rare. Major Lindsey-Smith sent me two 
clutches from Multan and Lyallpur numbering 3 or 4 only which were 
very far advanced in incubation, and, in e'putcla, he writes “ they 
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often seem to lay very small clutches here, 3 to 5 being quite 
common.” 

The eggs in colouration are of many types. Perhaps the most 
common has the groxmd colour a rather deep yellow-brown or red¬ 
dish-brown, covered all over with minute specks of dark blackish- 
brown, with here and there a few rather larger blotches of the same, 
scattered about irregularly over the surface. Another type has the 
ground colour a pale creamy-white with blotches of sdmost black 
everywhere; in some clutches these markings are numerous and not 
very big, in others they are few in number, but very large in siae. 

Other eggs have the groimd a wanner buff and the markings of a 
deep chestnut. Another clutch in my series has the ground colour 
a very pale yellowish, and the markings consist of scant freckles and 
large blotches of pale reddish. Yet another type has the markings 
formed by irregular patches of liver brown, running into one another 
and very smeared and ill-defined. Between all these are many 
intermediate forms, but eggs of well-defined t 3 rpe are certainly in the 
majority. In shape the eggs are bluntly pyriform, a minority being 
almost oval. The shell is very hard and strong and has a good gloss 
when freshly laid, but this soon passes away. 

60 Indian eggs, including Hume’s eggs in the British Museum, 
average 30’7 X ^'7 mm. and the extremes, 33*0 X 23’0, 31'6 
X 26, and 27*1 X 19*1 mm. 

100 European eggs average 29*4 x 22*8 mm. (Hartert), so that 
there would not appear to be very much difference in size between 
Indian and other birds. 

Although Quails ate very pugnacious during the breeding season, 
generslly a trait of polygamous birds, the males are elmost certainly 
monogamous, except in captivity when one male will take on family 
cares with many females. When the hen is sitting, the cock appa¬ 
rently keeps close to the nest and accompanies her and the clucks 
when the latter are hatched. The hen is a very close sitter, especial¬ 
ly when incubation is at all advanced and Hume records how he 
actually caught one on her nest and when replaced upon the eggs, 
which were on the point of hatching, she continued to sit on them 
and made no attempt to seek safety in flight. 

Hdbk $.—^The Grey Quail is found in Winter throughout all India 
except in the extreme South, both in the plains and in the mountains 
and hiUs up to some 8,000 feet wherever the country is sufficiently 
open and ^ere is cultivated ground, fields of grass or more or less 
iMrren ground with stunted growth of bushes or scattered patches 
of coarser grass. It is never found in evergreen forest, very seldom 
in deciduous forest unless it is very open and it does not even cate for 
bosh cover or secondary growth, though it may haunt these dating 
the hottest hours of the day, both when it first arrives in India and 
before it leaves agun at the end of April and May. Crops ate 
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undoubtedly its favourite cover and amongst crops those which bear 
ripe or semi-ripe grain and which are long enough to give it shade, 
yet not too dense to allow easy progress through the stems. It is 
very partial to fields of late winter rice in the West of Bengal, Behar, 
etc., but it will only be found in those which are quite dry underfoot 
and it never shares with the Snipe its beloved mud and slush. An 
odd bird or two may often, however, be found in the grass covered 
banics which separate one field from another, or in the higher, drier 
patches when the water has dLsapj)eared- 

Quail appear on migration in India roughly on much the same dates 
as Snipe do, but whereas Snipe arrive earliest on the Eastern side of 
India, Quail arrive first on the Western side. Nor do their routes 
seem to be the same as those taken by Snipe. The first birds to 
arrive in Sind, Bombay and the Southern parts of North-West India 
apparently come almost due East through Arabia and Southern Per¬ 
sia across the Reel Sea, after these have arrived and passed on South 
and East other flights come down from Central and Northern Asia 
direct across the highest passes in the Himalayas, both due South 
and again thmugh Afghanistan and Baluchistan in a South East 
direction. Few, if any birds seem to come over the Himalayas 
East of Nepal and the birds which arrive in Behar, Chota Nagpore, 
Western Bengal, etc., all seem to be working West to East. Their 
time of arrival is most irregular but almost invarialdy, as far as my 
records go, the birds first appear in Cliota Nagpore, then in the 
driest Western part« of Behar and finally South and West into 
Western Bengal. The comparatively few birds which struggle 
into Eastern Bengal and Assam are alw^ays very late arrivals, few 
before November, and they are also the first to leave, few being seen 
after early March. Within India their movements are very irregu¬ 
lar ; according to Hunxe the majority of the earlier birds which 
arrive in August pass on at once well inland, South and East, but 
even these birds change their habits according to the season and, as 
Mr. J. Davidson points out, it is food supply which controls their 
movements. Given an ample supply of suitable grass seed, ripe grain 
or other food and the birds stay where they arrive, spreading out 
gradually over a wider and wider area, but sufficient food not being 
obtainable they at once pass on to better rationed districts, further 
South and further East. 

When they arrive in India, they do so in smaller flocks than those 
in which they collect on their departure and flocks continue to arrive 
from early August to late October, indeed, as recorded by Hume some 
flocks do not arrive from due West until November and December. 
When they depart, however, they all seem to gradually work West 
from Ben^, ^har and Orissa and South from the Deccan, Mysore, 
Travancore aud Bombay until by February and March, they have 
collected in enormous numbers in the Punjab, North-West Provinces 
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And Northern Bombay. Fimdly the groat majority clear out during 
April, a few non-broeding birds possibly staying until the first days 
of May. 

The flocks in which they migrate North and West must sometimes 
number very many thousands, for Hume writes of one such flock seen 
by himself “one moonlight night, about the third week in April, 
standing on the top of ^nog (7,500'), a few miles from Mussoorie, a 
dense cloud, many hundred yards in length and fifty in breadth, 
of small birds swept over with the sound of a rushing wind. They 
were not twenty yards above the level of the head and their 
unmistakable call was uttered by several of those nearest, as they 

They seem to migrate solely by night and as the Israelites did, so 
do we, find them ready for us in the morning, swarming in places 
where there was not a bird the evening before. Snipe, as everyone 
knows, commence their migration movements early in the evening, 
long before sunset, and often continue them long after sunrise, and 
-every snipe-shot in India has seen these birds arriving at and leaving 
their grounds. Quail, however, seem to start after dark, and to stop to 
rest iMtore light except, of course, in the rare instances when they are 
trapped by daylight at sea. On one of these occasions I was a for¬ 
tunate witness of such a flight. Our steamer had arrived close to 
Bombay, and when I came on deck about six o’clock on an October 
morning, incredible numbers of Quail were pa.s8ing the ship, flying, 
apparently, from the North-West. They were not, however, flying 
in masses, as seen by Hume, but in small and scattered parties, none 
containing more than a couple of hundred birds, but they continued 
to pass intermittently for at least ten hours, and it would be difficult 
to estimate the hundreds of thousand that must have passed in that 
time. Many came on board and just dropped down on the deck, so 
exhausted that they allowed thenwelves to be picked up, but a very 
short rest sufficed to renew their strength and they took wing and 
joined their comrades on their way East. At least 200 Quail must 
have fallen on board, but except a few which were caught by the 
jrew and “ halaled ’’ the remainder were shown true hospitality and 
allowed to depart unscathed. A curious fact about these Quail was 
that none of them attempted to drink on board though plates and 
dishes of water were scattered about for their benefit. On other 
occasions 1 have known solitary Quail come on board ship in the Red 
Sea both in Spring and again in Autumn, but on no other occasion 
have I seen or heard them flighting in numbers. 

In Eastern India, though the (^ail may in many parts make a very 
valuable addition to the total day’s bag, there are not many places 
where he forms the sole object of the sportsman, except for an odd 
honr or two in the mornings and evenings, but in North-West India 
very la|ge bags are often made. Fifty couj^ to a single gun is 
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nothing exceptional but I have no idea of what the actual record 
bag is though a hundred couple has often been exceeded. 

The only Quail shooting I have personally had was in the Chota 
Nagpore District where 10 to 20 couple in addition to other game 
was considered quite a good day’s bag. But, even if we did not 
obtain huge numbers of victims to our guns, few days of sport were 
more pleasant than some of those we had round about Hazaribagh. 
Early morning would see us a few miles out of the station with a dozen 
beaters and generally our first beat would be through some field 
of crops in the hopes of an odd jungle fowl or two and the practical 
certainty of a few quail. If luck was in our way, four or five of the 
latter would be picked up together with a jungle fowl or spur-fowl, 
tenipted in the early morning out of the adjacent sal forest into the 
grain for a feed. Next we would wander across a stony, barren hill, 
turning out a hare on our way from a patch of ber bushes and grass. 
Down the side we would proceed to the bottom where a few rice fields 
would surely hold a couple of fan-tail snipe and, if the rough ground 
round about afforded good cover, an almost equal chance of pin-tail, 
lovers of drier ground and coarser cover than the fan-tails. Next a 
few hundred yards of scrub and sal would give the opportunity for 
the beaters to show what they were worth. Skirting the edge we 
would take up our position on the far side and await the advent of the 
beaters. First would come a couple of spur-fowl scurrying along with 
heads and tails depressed until they got to the very edge of the jungle 
when, with a mighty fluster of wings and cackling they would take 
flight, let us hope stopping to our shots as they rang out. A moment’s 
interval and a mouse deer or hare might show up, or a jackal slink 
nervously past, fearing a shot might be wasted on him if he tarried 
too long. Possibly a jungle fowl or Black Partridge would also 
add to the number of the game-bag, or a flock of lovely Green 
Pigeon, disturbed from feasting on the figs of a banyan or pepul 
tree, would dash past us. Then more patches of grass and crops 
would give us a few more quail and so on through the morning until 
we felt we had well earned a rest and lunch. An hour or two for lunch 
and then home by a different route but over the same kind of country 
with much the same result, so that, if the fates were kind, two or three 
gui^ would arrive home with a bag of 20 couple of oddments, of 
which the greater number would be quail. Rarely we would get as 
much as 40 couple when both snipe and quail were well in, but more 
often I think, we were under rather than over 20 couple. 

Quail are very game little birds and, though they do not fly far, 
they fly very fast and straight, indeed it is iSieix extreme directness 
of flight which makes them easy shooting so that a man who gets one 
snipe in two shots on a long day should, after very little practice, 
get two out of three, or even three out of four, quail. On the other 
hand, they are rather disconcerting in the way they bob up almost at 
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one’s feet, fly fast in a bee-line away from you, just slamming along 
the tops of the crops and then, just as you think they are a fair shoot¬ 
ing distance away, tumble headlong out of sight. 

Hume thought the most pleasant way of shooting them W6w to do 
so from a machan in high crops. 

First you look out for the machan whence the people watch the 
crops to teep oft the birds, which is almost always at one edge of the 
field, and where that abuts on some barren plot or bare field intended 
for the Spring crops. If this particular one is not so situated, yoti 
move on to one that is. Then you put your beaters—and they should 
be numerous and each have stick —in at the opposite side of the field. 
Then you ascend the ‘machan’, light a cigar, and, as the Walms 
says to the Oysters, ‘ admire the view.’ 

“ In the meantime the beaters, if they know their trade, will beat 
very slowly through the field in a more or less semi-circular order, 
the concavity towards the machan, not talking, but rustling 
vigorously about with their sticks at the bases of the dry stalks. 
Probably the first thing that distracts your attention from the suj - 
rounding scenery is a tremendous rush and a general hoorush (the best 
trained Waters are but men!), and, swiftly parting the waving stems, 
you see an old black buck coming at a headlong pace towards you, 
his nose straight in front of him, and his horns laid well back on his 
shoulders. You don’t move (and even if you did, when he was close 
to you he would see nothing above him), but just as he emerges in 
the open, if not more than twenty-five yards distant, you roll him 
over with a buck shot or S.S.G. cartridge in the neck. If further and 
you have a rifle, it ought to come (though it sometimes don’t) to the 
same thing. Then your Pathan, who has been crouching at the base 
of the machan, glides out and solemnly cuts that buck’s throat in the 
name of the Almighty. 

“ The beaters have by this time repented of their enthusiasm ; 
they are dimly conscious that that ‘ hoorush ’ may not be viewed 
in a favourable light, and that it would be well for them if the ‘ Pro¬ 
tector of the Poor’ aloft (on the machan I mean) got a good many 
shots before they again interviewed him. As they advance, per¬ 
haps two or three greys, a whole brood of Poa-chicLs, or possibly a 
black or two (I mean Partridges, shooting the other kind efA expres- 
semenl defendu), and almost certainly a hare or two make their ap¬ 
pearance, the former skimming along about the level of the machan, 
lovely cross shots (some of course, but not many with well-trained 
beaters, out of range), the latter tippety tap, without the faintest 
oonoeption of looking up, halting probably to listen with ears erect 
just outside the field, perhaps not five yards from the machan. 

And now the flank beaters have got down to the edge of the field 
where your station is, and the QaeAl begin to rise and whirr past, 
and nine out of ten birds will pass within shot if the thing has been 
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properly managed. You are now in the warm comer, and the birds 
will rise much quicker than you can load and fire, unless you have 
a mle that at each shot every man halts and keeps perfectly still 
until you whistle. Even then, as the semi-circle contracts, the Quail 
whirr up in threes and fours, and many will get past without 
running the gauntlet of your fire. 

If, as often happens, there are a few scattered bushes here and 
there dotted over the fallow field, 5, 10, 15 yards away from the edge 
of the field, and you whistle a halt, get down and yourself walk through 
them, quietly, putting your foot into each, you will probably find 
that, despite the terrific fusilade you have l)een keeping up, almost 
every tiny patch contains one or more quails. 

I have thus occasionally killed over a dozen brace, besides other 
game, from one platfomi; but even if you get only five or six brace all 
told, there is ‘a rapture of repose* about the arrangement, which I 
confess has always had many chamrs for me.” 

The more usual way to shoot these birds, however, is to walk them 
up in the crops. Quite a thin line of beaters, say one every 10 yards 
or so, is sufficient to get the birds up, and when they are plentiful it 
matters little if a few are walked over. In the North-West in March 
and April they often swann to such an extent that it is impossible 
to fire at a tenth of the birds as they rise, and quite a small patch of 
rice, wheat or their favourite emp, millet, may afford ten to twenty 
couple of birds collected. Perhaps, indeed, it is harder to retrieve 
one*8 birds without dogs, than it is to knock them over, at the 
same time good native beaters are wonderfully good markers and, 
on the whole, only a small percentage of dead birds are lost. Evoi 
if one has dogs, they cannot be allowed to range after dropped 
birds, or the whole field is disturbed and many shots lost. 

Fortunately Quail do not pack, and though they may get up very 
close to one another they all seem to act as individuals, not as coveys 
and, as a matter of fact, they do not go about in coveys at all as soon 
as the chicks are old enough to look after themselves. They do, 
however, nearly always keep in pairs, and in parts of India where 
they are more or less uncommon birds, where one is found the pair to it 
is sure to be somewhere near at hand. 

Unfortunately for the Quail, the gunner is by no means his only or 
his worst enemy, for he is assiduously trapped by the natives wherever 
he is sufficiently numerous to make trapping pay for the time spent 
upon it. Stemdale’s description of a Quail trapper nearly 100 years 
ago, still applies in every detail to many a trapper of the present day. 
He writes:— 

‘*It was on this trip I came across two queer specimeus 
of humanity—a Quail-catcher and a snarer of Kingfishers. 

‘The former I met on a wild upland, whither I had gone in 
search of a blue bull. He was a little shrivclled-up man in scanty 
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attiie, with a bullock as dessicated in appeaiance as himsslf, a 
large flat basket to hold his birds, and a trap. I entered into 
conversation with him, and asked him if he could show me how 
he caught the birds, promising to buy all he could catch there 
and then. It was late in the year for Quail, which are generally 
found in greater abundance in the early part of the cold season, 
but there were a few fields of millet in the neighbourhood, and 
there was a chance of getting a few birds. After hunting about 
for a time, my friend flushed a covey,* and marked where they 
alighted; then, making a detour he proceeded to set his traps 
which consisted of a series of rectangular frames, made of laths, 
about two feet long by one foot broad (a tightly stretched net 
occupying the interior of each frame) joined at the ends, and fold¬ 
ing up like a long map. There were about a dozen of these frames 
and the centre one had an aperture m the net large enough to 
admit a Partridge. 

“ With a few bamboo pegs the trapper soon arranged his 
apparatus in the form of a semi-circular wall, and behind the hole 
in the centre frame he fa.stened a large net bag, propped up with 
a few sticks. This done, he ran back to the place from which 
he had started the birds, and began to work his bullock back¬ 
wards and forwards, gradually, with each tack, nearing the 
liiding-place of the covey. Soon the little brown heads were to 
be seen popping up from the grass, and then, seeing that no im¬ 
mediate danger threatened, they edged off slowly, as the bullock 
came nearer and nearer. By a little judicious dodging, the trapper 
managed to get the birds within the sweep of his nets, and then he 
waited. 

“ The stupid little things toddled on and on, till they were 
stopped by the net, when they took off to the left, which was quite 
a wrong direction; so my friend, by a flank movement, headed 
them again, and turned them back towards the centre of the net. 
Now and then a silly bird would try and poke his head through 
the meshes of the net covering the frames, but none thought of 
hopping over. At la.st the leader came to the hole in the centre. 
Ah I here was a grand opportunity. In he hopped, and in 
popped all the others, and my dusky teacher in the art of 
snaring rushed forward with a triuphant whoop, and tied up 
the mouth of the bag with all the struggling Quail inside.” 

Then, too, they are netted by every tribe of the less civilized in¬ 
habitants of all parts of India, m great numbers; Santhals, Mundas, 
Clouds and the North-West people all catch them in nets set up round 
the edges of heavy crops such as rahar, bajra, millet, etc. The birds 

* If this word is correctly used, then the particular birds operated on in this 
instance must, surely, have been Bush Quail. Grey Quail never, I believe, go in 
coveys in India.—A. 0. H. 
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are quietly driven up from one end to the other, running along the 
ground until nearly at the end, when a ^hurrush’ starts them up and 
flying, as usual, as low as they can, they plunge into and are 
entangled in the nets, from which they are disentangled alive and 
placed in baskets, prior to being taken to market. 

Inglis gives a very interesting account of Quail snaring in this Journal 
(XXVII, p. 947). He writes 

“ In this District, Dharbanga, Quail are snared by several 
castes of people, but principally by the mallahs (fishermen), and 
it is only some of them who go in for it. The birds caught are 
practically all the Common or Grey Quail {Cotumix communis) 
with very occasionally a Rain or Black-breasted (Coturnix cor- 
omanddica) one or else the Little Button Quail {Turnix dussu - 
mieri) ; although the Indian Button Quail (Turnix t. tanki) is also 
got here, I have had none brought to me by these men. The 
follo^ving is the proportion of each species, out of a total of 128 
brought to me by the snarers up to the time of writting:—- 
Grey Quail 120, Black-breasted Quail 1 and Little Button 
Quail 7. 

“ Li the paddy stubble, and where the Khesari (Lathyrus 
sativus) is small, the snarer only goes after the quail in the early 
morning and in the evening as these are their feeding times, 
and the birds move about freely then; but where the Khesari 
or gram (Cicer arieinum) is higher, he snares till later in the 
morning, as there the cover is shadier and the birds will 
scuttle about a bit and are not so frightened of birds of prey as 
they are in the thipiier cover in the late morning. 

“ On reaching the spot he intends to work, the catcher first 
of all takes a sheet and rolls up two comers of it for about six 
inches, these he ties with a piece of straw or grass to keep them 
from unmlling ; the rolled up corners are meant to represent a 
cow’s horns ; then he gets two thinnish pieces of bamboo about 
two feet seven inches long, and about five inches from the ends 
he ties them together crossways ; the long ends are inserted into 
the ‘ horns ’ and the short ones rest against his (‘best ; the sheet 
is thrown over his head and down his back reaching to his ankles 
and the end with the horns sticks out like a canopy in front of 
his head ; he ties the sheet roimd his neck and this keeps the 
canopy taut; the rest of the sheet is wrapped round his body. 

“ The net he uses is made of six strands of cotton twisted 
into thread and is six feet long by two feet seven inches broad, 
and its mesh has a diameter of about an inch ; it is weighted with 
baked clay fillets along one side of its length and at the ends of 
the opposite side a couple of pointed sticks, about eighteen 
inches long, are tied ; another stick of about the same length 
being fastened midway between these two. 
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This net is slung over his shoulder and he draws the sheet 
round him, covering his arms. He is now ready and the sport 
begins. With the cloth well wrapped round his body, the snarer 
stalks, with short steps and very slowly, through the field, 
every now and then bowing so as to imitate the motion of a cow’s 
liead. When a quail is seen he heads it off, and at a short 
distance in front of it fixes his net, the weighted end lying flat on 
the ground, the opposite side being raised about one foot in the 
middle and rather lower at the sides, and kept in this position 
by the three sticks; this open side is set facing the direction in 
which the quail is to bo driven. The man now circles round 
the bird so as to get behind it and then the driving commences. 
Now he moves slowly forward, now sideways, bowing at intervals 
and very quietly working the quail towards the net. If the bird 
appears rather wild, he slowly assumes a crouching position and 
crawls along with his head towards the groimd to represent a cow 
grazing; in this way he guides the quail to the net. Should the 
quail be fairly tame he does not require to crouch, but can work 
the bird into the net in an erect position. When under the net 
the quail tries to burst headlong through the meshes instead of 
running to the side where it could easily escape as the net does 
not drop. As soon as the snarer sees the bird is inside he rushes 
forward and captures it and ties it up in his loin cloth. Should 
the bird pass by the net, it is headed back again, or else the catcher 
takes up the net and fixes it in another ix)sition. It is wonderful 
seeing the quail being worked up to the net, this being done in a 
most skilful manner. Occasionally more than one bird is captured 
at a time, but as a nile the snarer contents himself with working 
one, unless several keep well together. The birds seldom seem to 
rise, except in newly worked fields where no cattle are grazed, 
and if one does fly off the catcher does not as a rule follow it up 
luiless binis are scarce. While stalking the men have a most weird 
and ghost-like appearance.’’ 

But not only is the Quail shot and trapped, it also forms a quarry 
for some of the humbler forms of hawking. Probably, now-a-days 
this form of sport has almost disappeared, but Tickell met with it 
in Singhbhum. The hawking was done with the Indian Sparrow 
Hawk or the Shikra, and the hawk was held in the hand and hurled 
in the direction of the escaping Quail instead of being cast off as a 
falcon is. 

The days have gone, alas, when 100 quail could be bought for Re. 1 
to Es. 2/8 as Hume sajrs, but even now a good many can be pur¬ 
chased for one rupee and it would be difficult to imagine a more 
delicate or savoury meal than a few pence worth of fat quails on toast. 
CSsrtainly they are more dry in fl^h than are snipe but even so 
Uiey are exceedingly good for the table. 
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As in Hume's time, so now-a-days, for the most part the birds hawk¬ 
ed about for sale are females, but where they are very plentiful both 
sexes alike are sold, merely a few of the presumably feest males being 
picked out and kept for fighting purposes. They are most pugnaci- 
:)U8 birds and the Mahomedans take an enormous interest in Quail¬ 
fighting, wagering large sums on well-known birds and paying very 
high prices for the best. Even in Behar, I have known fifty rupees 
paid for a local champion, and in the North-West and Deccan it is 
said even higher prices are paid. 

The usual note of the Croy Quail is the loud whistle of the male fi*om 
which it received one of its later (and therefore not used) names of dac- 
ff/lisanans. It consists of one long, loud whistle, rapidly followed by 
two short notes. They have, however, many other notes, a soft purring 
call of one sex to the other, a sharp alarm note often uttered as the 
birds are first flushed and common to both male and female, a soft 
chirping whistle uttered by the birds conversationally, and finally a 
soft ‘chick chick’ uttered by the lien to her chicks when they wander 
too far away from her. 

The food of the Quail consists of both grain and insects, but grass 
seeds probably form its staple article of diet. It is said also to eat 
green shoots of mustard and other crops. 

CoTURNTX COTUKNIX JAPONICA. 

The Japanese Grey Quail, 

Coturnix vulgaris japonica Temro. and Schleg., Faun. Jap., p. 103, 
pi. 61,(1842). * 

Coturnix japonica Cass, in Perrys. Exp. Jap. II, p. 227, (1856), 
(Hakodati Japan); Grant, Ann. and Mag. Nat. Hist. (6), X, pp. 167, 
170, 171, (1892), (wood cut of head); Grant, Cat. Birds, B. M., XXII, 
p. 239, (1893j; id., Handb. Game-B., 1, p. 184, (1895), (part); 
Oates, Man. Garae-B., 1, p. 87, (1898), Finn. Ibis, 1899, p. 472, 
(Manipur); Rippim, ibid, 1%1, p. 556, (S. Shan States) ; Mears, Jour. 
B.N.H. S., XVII, p. 87, (1907), (Chindwin); Harington, ibid, XIX, 
p. 310, (1909), ■ Bhamo); id, ibid, XX, p. 377, (1910), (Bhamo). 

Coturnix coturnix japonica Hartert, Vog. Pal. Faun., Ill, p. 1943 ; 
id., Nov. Zool., XXIV, p. 425, (1917), (part). 

Vermicular Namex. — Ono7i (Burmese). 

Description—Adult Male. —^Differs from the male of C. c. coturnix in 
having no black on the chin and throat and no cross bars, these parts 
and the sides of the head being light brick red; the general plumage 
is often richer in tone and more boldly marked than it is in theEuropean 
bird but the variation is great in both the Eastern and the Western 
form. The feathers of the side of the chin are often lengthened and 
pointed, though not to the extent that they are in the female. 

Odours of Soft Parts .—As in the preceding bird. 
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Mmauremenls .—^Wing 91 (in one instance) and 95 to 104 mm. 

Female ,—^Differs from the female of the Western form in having 
the feathers of the cliin and sides of the lower cheeks stift, lengthened 
and pointed, forming a regular little beard. Like the male it is also 
generally, but by no means always, more richly coloured. 

Measuremewts ,—Wing 97 to 103 mm. 

Distrihdion .—^This little Quail apparently breeds in Eastern Siberia, 
East of Lake Baikal, but more commonly in the extreme East and in 
Japan. In Winter it is found South throughout Southern China, 
Yunnan, Shan States, Siam and Cochin China whence it straggles into 
Burma from Tenasserim to the Chin and Kachin Hills, Manipur and 
Assam South of the Brahmaputra. The Bhutan specimen in the 
British Museum given this name appears to me to be only the common 
Western form, and I can find no other specimen in the British Museum 
from India. I obtained it twice in Cachar and Finn records it from 
Manipur where it was shot by Capt. Turner. Nisbett, Harington and 
others record it as quite common in the Shan States and Kachin Hills. 

Nidifimtion ,—The Japanese Quail breeds in very large numbers in 
Japan from the end of May to the end of June and the first few days 
of July and I received a very fine series of eggs from the late Alai\ 
Ouston. According to that gentleman, it as a rule makes no nest, 
merely laying its eggs in a hollow in the ground where it collects a few 
odd leaves and scraps of grass. The hollow used may be either a 
natural one or one made, or enlarged, by the birds themselves, more 
often than not, however, a natural hollow is used by these birds, just 
rounded oft to fit their bodies. Occasionally the Japanese Quail does 
make quite a decent nest, collecting a good pad of grass which it 
tramples and twists into a compact pad. 

The site selected is either in a field of some kind of crop, or in thin 
grass land, or even an almost bare hillside imder the shelter of a 
coarse tuft of grass or small bush. 

The eggs go through all the same variations as those of the common 
Quail, and further description is quite unnecessary. Eighty eggvS. 
which include those noted by Hartert, average 28' 7 X 22-4 mm. The 
extremes are: maxima, x 22*4 and 30*5 X 23*6 mm.; minima. 
26*2 X 22' 1 and 27' 2 x ao .5 mm. 

Hahits, —The habits of the Japanese Quail do not differ much from 
those of the C!ommon Quail but, so far, there has been no evidence to 
show that this bird is ever non-migratory in its habits or ever breeds 
in its Winter resorts. It is said to have a quite different voice from that 
of its coudn. Prjevalsky remarks:— 

“ This birf is easily distinguished from the European one by 
its voice. We found it in South-East Mongolia, Ordos, Kansu, 
and about Koko-nor breeding, sometimes numerously, and others 
abundantly; and from the end of March to the middle of Summer 
the call notes of the males can be heard daily, consisting of some 
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deep, hollow sounds, several times repeated in quick succession. 
In the Yellow-River Valley they winter in great numbers, and 
sometimes, stop for the cold season also in South-East Mongolia, 
In Kansu they occur in the Steppes,but avoid the nari*ow mountain 
valleys. We found it common in the Ussuri country, where it 
principally keeps to the Plains and Steppes. It arrives there in 
Spring, about the end of March or early in April, and leaves 
again about September or October; a few, however, remain here 
to winter. The spring call-notes of the males is to be heard 
until the middle of August; and the first young wem found by 
us on the 29th May,'’ 

In Ohina the Japanese Quail often forms the object of shoots among 
the residents of the various European settlements fix)m October to 
March, but nowhere, as far as I can leaiT, are they ever obtained 
in the huge numbers in which the Common Quail are sometimes 
bagged in North and North-West India. 

CoTURXIX COROMANDEUCA. 

The Bl(ick-breacted or Rain Quail. 

Coronmndel Quail Lath., Gen. Syn.. II, pt. II, p. 789, (1783). 

Telrao coronmnddicus Gmel., Syst. Nat., 1, pt. II, p. 704, (1788), 

Perdu coromandelica Lath., lud. Orn., IL p. 054, (1790). 

(Jolurnix coromandelica Bonnat., Tabl. Encyel. Meth., I, p. 221, 
(1791), Gould, B, of Asia, VIl, pi. 9 (1854); Adams, P.Z.S., 1858, p. 
504; Irby, Ibis, 1801, p. 237, (Oudh, Kumaon); Jerdon, B. of India, 
III, p. 588, (1863) ; Hume, Str. Feath.. L p. 227, (1873), (Sindh); 
Adam, ibid, I, p. 393, (1873), (Sambhur Lake) ; Humo, Nests and 
Eggs, Ind. B., p. 550, (1873); Hume, S.F., III, p. 178, (1875), 
(Pegu); Ball, ibid. III, p. 294, (1875), (Chota Nagpur); I.ie Mess., 
ibid, III, p. 379, (1876), (Sindh) ; Butler, ibid, IV, pp. 7, 39, (1870), 
(Mt. Aboo, N. Guzerat); Fairb,,ibid, IV, p. 262, (1876), (Deccan); 
Davidson and Wendon, ibid, VII, p. 87, (1878), (Deccan); Ball, ibid, 
VII, p. 226, (1878), (Ganges to Godaveri); Cripps, ibid, vii, p. 298, 
(1878), (Faridpur); Butler, Cat. B. Sind., etc., p. 55, (1879) ; Hume 
and Marshall, Game B„ Ind., II, p. 152, (1879); Vidal, S.F., IX, 
p. 76, (1880), (S. Konkan); Butler, ibid, IX, p. 423, (1880); Butler, 
Cat. B. S. Bombay, p. 70, (1880); Reid, S.F., X, p. 63, (1881), 
(ljucknow); Oates, ibid, X, p. 236, (1882). Thayetmyo and Bassein, 
Davidson, ibid, X, p. 411, (1883), (Nilghiris, Wynaad, Mysore); 
Oates, B. Burmah, II, p. 333. (1883); Swinh. and Barnes, Ibis, 
1885, p. 132, (Central India); Hume, S.F., XI, p. 310, (1888), 
(Assam, Chittagong, Manipur); Oates, ed. Hume’s Nests and 
Eggs, Ind. Birds, III, p. 444, (1890); Ogilvie-Grant, Aiii\. Mac. 
Nat. Hist., (6), IX, pp. 168, 172, (1892); id,, Cat, Birds, B. M. 
XXII, p, 241, (1893); id., Hand-L. Game Birds, 1, p. 186, (1896); 
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Blanford, Faua. Brit. Ind., IV, p. 116, (1898) ; Oates^ Man. Game 
B., I, p. 90,(1898); Oates, Cat. Eggs, B.M., 1, p. 46, (1901); 
Rippon, Ibis, 1901, p. 656, (1901), (S. Shan States); Jesse, ibid, 
1903, p. 153, (Lucknow); Macdonald, Jour. B.N.H.S., XVII, p. 496, 
(1906), (Myingyan); Whitehead, Ibis, 1909, p. 268, (Kohat); 
Osmaston, Jour. B.N.H.S., XXII, p. 544, (1913), (Gorakpur); 
Currie, ibid, XXIV, p. 574, (1916), (Lahore) ; Whistler, Jour. B.N. 
H.S., XXVI, p. 694, (1919) (Ludhiana); Inglis, ibid, XXVII, p. 154, 
(1920), (Jalpaiguri); id, ibid, p. 947, (Behar) (1921). 

Coturnix textilis Temm., Pig. et Gall., Ill, pp. 512, 742, (1815); 
Stephen, in Shaw’s Gen. ZooL, XI, p. 365, (1819); Lesson, Traite 
d’Om., p. 509, pi. 90, fig. 1, (1831); Sykes, P.Z.S., 1832, p. 152, 
(Deccan). 

Perdix textilis Ternm., PI. Color., V., pi. 40, (No. 35), (1824). 

Perdix olivacea Buchan., P.Z.S., 1831, p. 123, (India). 

Coturnix textilis ? v. pluvialis, Hodgs., In Gray s Zool. Misc., p. 
85. (1844). 

Coturnix coromanddicus, Blyth and Walden, Cat. Manxm. and Birds^ 
Burmah, p. 151, (1875), (Upper Burmah). 

Vernacular Names .—As a rule this quail is not distinguished by 
natives from the Cbmmon Rain Quail. A few additional names are, 
China Butteyr, (Upper India); ChanaCy (Nepal) ; Kadcy (Tamil); 
ChirmayeUichiy (Telegu); Ngihiy (Burmese); Chinnung Butter, 
(Luclcnow). 

Description—Adult Male. —^The upper plumage, including the wing 
00 verts and tail are the same as in the Common Grey Quail, but 
almost invariably much richer and deeper in colour though in this 
respect the two birds overlap one another; the primaries and outer 
secondaries are brown, edged paler btU without any bars; below the 
chin and throat are marked as in the Common Quail, but the throat 
and bars, especially the line under the eye are a deeper black, and 
the intervening spaces are a i)ure white, not pale fulvous ; the centre 
of the breast and upper abdomen are black and the flanks aie fulvous 
with broad bold streaks of velvety black. Altogether it is decidedly 
a handsomer bird than its larger relation. 

Colours of Soft Parts, —Iris bright hazel to deep brown ; bill black 
in the breeding season, more dusky and paler at the base in the 
non-breeding season and in young birds; legs and feet fleshy or fleshy- 
grey, more reddish fleshy in the breeding season. 

Measurements. —^Total length about 180 mm. or less ; wing 83 to 
92 mm.; tail about 30 to 32 mm.; tarsus 25 to 26 mm.; culmen about 
13 mm. 

Female .—Practically indistinguishable from the Grey Quail, except 
by the unbarred primaries and smaller size. As a rule, however, it 
is more richly, coloured with more black and rufous on the upper 
plumage. 
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Measurements ,—Wing 85 to 94 mm.; culmen 11 to 12 mm. 

Chick in Down, and Young Birds are indistinguishable tmm those 
of the same age of C. c. coturnix. 

Distributiofi .—The whole of India in suitable localities from Ceylon, 
where however it is very rare, to the extreme North-West and North- 
East. It is quite a common bird in Sina, has been procured by Whistler 
in Ludhiana and by Dodsworth near Simla. East it extends all through 
Assam from West to East and from NortJi to South, though numerous 
nowhere ; thence it is found practically throughout Burma from the 
Chin and Kachin Hills to Pegu and East again to the Shan States. 

Nidijimtion .—The Rain Quail appears to breed almost wherever 
found; with the exception, perhaps, of the higher hills. As its name 
infers, it breeds principally in the Rains after the big Monsoon breaks, 
i.e., fron the end of June on to the end of September and well into 
October, undoubtedly, however, the month of August and the early 
part of September form the main egg-laying season. Occasionally the 
Rain Quail breeds earlier; thus 1 have a clutch of eggs taken by 
Harington Bulkley on the 4th April, and again in Cachar I found eggs 
just hatching on the 15th of that month but in the latter district the 

Chota Barsat,” or Little Rains, make things very green and damp 
in wet years at about that time. The Black-l)reasted Quails select 
as a site for their nests either standing crops or thin grass, prefer¬ 
ably the former but will also sometimes lay in scanty s(’rub or low 
bush jungle and, still more rarely, almost in the open under a bush, 
a clump of cactus or a few tufts of grass. Like the Common Quail, the 
present bird sometimes uses a natural hollow for its nest or. at other 
times, scratches one for herself. The nest may bo nothing at all 
beyond the bare earth, or it may bo a few odd pieces of grass and a 
few leaves or even a fairly well put together pad of the same. The 
eggs vary greatly in number. Four to six are often found hard set,, 
and they lay up to as many as nine or rarely eleven. Occasionally, 
nests are found with as many as seventeen or eighteen eggs, but these 
are certainly the product of more than one bird, shewing this clearly 
by the difference in tyi)e from one another. 

No further description of the eggs than that already given for the 
preceding species is needed and the eggs of this bird vary equally as 
greatly as the eggs of that bird do, the only diffortmee being their 
smaller size. 

100 eggs average 27* 4 y 20 8 mm., and tlie extremes are : maxima, 
30- 8 X 21* 7 and 30*8 x 22* 2 mm.; minima, 25*5 x 20* 8 and 2G* 9 x 
19*2 mm. 

This Quail is undoubtedly monogamous, the cock-bird keeping close 
to the hen whilst she is sitting and if he wanders away a short dis¬ 
tance when feeding he keeps on calling to her as much as to say he has 
no intention of deserting her altogether. He also assists her to 
feed and watch the young after they are hatched but apparently 
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does not assist in the actual incubation of the eggs. The hen is a 
very close sitter, often sitting until almost trodden on, or, if dis¬ 
covered, remaining squatted on her eggs until the hand is within 
a few inches of her. 

Davidson remarks on the very large percentage of the eggs of this 
bird which are destroyed by vermin, and this not only in regard to 
those nests which he had discovered and left, but also to eggs not pre¬ 
viously found until they were seen by him lying broken and scattered 
about. Davidson suspected the Common Crow Pheasant and a large 
li25ard of being the culprit, but birds in India have many foes to 
contend with, both amongst their own order and from outside. 
Crows of almost all kinds, Treepies and some Owls are all arrant egg 
thieves ; snakes make oOlogy their special study, and rats and mice 
are equally destructive. 

The cock Rain Quail during the breeding season, although he is 
content with one wife, is very combative and, according to !^id, the 
natives of Lucknow place his fighting qualities above those of his 
larger cousin, the Common Quail. 

Hahits .—The Rain Quail is certainly resident over the greater part 
of the area he occupies but he is generally believed to be locally migra¬ 
tory in many of the parts into which he comes during the breeding 
season. Thus Hume says “ the majority are only seasonal residents, 
spending the drier months of the year in the low-lying and moist tracts 
of Lower Bengal and other Provinces and the monsoon in the higher, 
drier regions of Upper and Western India’^ Reid says that it is not 
found in Lucknow until the rains commence and it is not until this 
season that observers have recorded anything but a few casual birds 
in the Punjab and North-West Provinces, Cutch, Sind, Katiawar, 
the United Provinces and Rajputana. 

In Behar I imderstand they are to be found all the year round if one 
knows where to look for them, as during the driest months they seek 
shady cover of some kind; either reeds and long grass, bush or even 
tree jungle and the cover which is always to be found in Mango and 
other orchards roimd villages. Nowhere, however, is there any 
record of this bird being more numerous in the driest months than it 
is in the wetter ones, and it seems possible that the migrations are 
very local and consist merely of short journeys to the nearest dense 
cover, and especially to quarters where a little water is available. 

In Bengal I never found them more common in the dry months 
than in the rains, and in Assam they were equally rare in Winter or 
Summer. 

Davidson has probably correctly explained what takes place. 

^‘The Rain Quail is very common in the Deccan, and is a 
permanent resident, though it wanders about a good deal in 
search of water, food and shelter. Thus, while in November or 
December this Quail will be found scattered about singly or in 
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pairs everywhere, in the hot weather hundreds will be found 
collected in a few nallas and gardens, and the most careful beating 
will fail to flush a single bird elsewhere for n^iles and miles. More¬ 
over, it deserts its most favourite haunts at once if food begins to 
run short. In 1876, when the rains failed in Sholapur, and the 
ground was as bleak and uncultivated as in the hot weather, I 
never saw a single bird. Nor did they return till about June, 
1877. 

“ In Tumkrir, Mysore, in the middle of November, they simply 
swarmed. They were then in pairs and commenced calling 
hours before daylight, and in one camp positively kept me awake 
from four in the morning. I was very busy, and had no time to 
look for nests; but I never started any young ones. They after¬ 
wards collected in the scrub jungle, some of the flocks were very 
large, and they were still there in the middle of May. During 
Juno and July before leaving Mysore, I was working in a jungle 
country, so can hardly say whether they migrated or not, but I 
certainly never saw one in these months.” 

They are typically plains birds, but they wander up to considerable 
height, having been lulled at 8,000 feet in the Simla Hills, and also aa 
high in the Nilgiris. In Travancore they are common between two 
and four thousand feet, and in Nepal and the outer Himalayas they 
certainly breed up to nearly 6,000 feet. 

They are not gregarious, though the two old birds remain with their 
young until the latter are abcmt eight months old, when they are driven 
off and scatter into twos and threes. Where numerous, as in the 
Deccan, and parts of Central India, Mysore, etc., many birds may l)e 
flushed from the same field of crops, but they rise singly, or in twos, 
and never in coveys once the young have left their parents. 

They are essentially birds of open country, cultivation and gra^s 
plains and plateaus, though, as already suggested, they may take to 
scrub or even heavier cover during the dry season. They are often 
found in compounds and gardens and very commonly in the semi- 
cultivated semi-bare areas round villages. In such places they are 
very tame and confiding but away from villages and towns they be¬ 
have much in the same manner as does the Common Quail. No one 
seems to have made this bird a definite object of sport, though a few 
are nearly always shot during Quail shoots as they haunt the same 
crops and grass lands as the Common Quail does and, on the wing, one 
camot be distinguished from the other. The flight of the two birds 
is identical, equally direct and swift and each ending in the head¬ 
long dive into cover after some 50 yards or so have been traversed. 

The notes of the two birds are, however, quite dissimilar, that of this 
bird being a rapidly repeated and musical “ whit-whit-whit-whit,” 
uttered principally in the mornings and evenings but in July and 
August almost throughout the day. 
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A HAND-LIST OF THE SNAKES OF THE 
INDIAN EMPIRE. 

By 

F. Wall, c.m.g., c.m.z.s., f.l.s., f.a.s.b., h.c.z.s.l, 
Colonel, i.m.s. 

Part IL 

(Continu^fl from paqe 361 of this volume^) 
Fainily.--C0LUBR1DJ^:. 

Subfamily,—A cbochoudiin^e. 

Genus.— Chebsydrus Cuvier. 

72. (443) Cbersydrut Kranulatus (Schneider). The Raap^skinned Water 

SnaJce. 

Annandakf J.A, S., Beng,, 1905, p 175; Mem, Ind. Mus, 1915, p 169, 
BouUnger, Cat. Vol. /, 1893, p 174 ; 1. c. Vol. Ill, 1896, p 697 ; 
Fergueonf Bomb. N. H. J. Fol, XIV, p 386; Sarasin, Zod. Jahr, 
Jena. 1910, p 131; Sdater, List. 8n. Ind. Mua. 1891, p 45; Wall, 
Bond). N. I!. J. Vof. XXIJI, p 372 ; 1. c. Vol XXV, p 756a ; /. c. 
Vd. XXVI, 2yp 683 and 684; Oph. Tap. 1921, p 79. 

Ijen^fth. —1,220 mm. (4 feet). 

Distn. — Coasts of India, From Bombay on the Malabar Coast, and 
Hijili (Ind. Mus.) on the Coromandel Coast to Tutioorin. Ceylon. 
Coast of Burma, Andamans. Coasts of Malay Peninsula to Cochin • 
China. Malay Archipelago. Papuasia, 

Genus.—S toliczkaia Jerdon, 

73. (442) Stoliczkala khasieniis Jerdon. Stoliczka^s Snake. 

Annandale, J. A. S. Benq. 1904, p 209; Bouknger, Cal. Vol I, 1893, 
p 176. 

Length .— 809 mm. (2 feet, 7J inches). 

Lepid. —Frontal partially divided anteriorly by mesial suture. Posto- 
culars 3. Supralabials 8; the 4th and 5tii touching the eye on the 
left side, 5th and 6th on the righf. Costals, 31 to 33 about mid¬ 
body. (In the “ type ” I count 31 about midbody). Ventrals, 200 
to 210. Subcaudals. 116 to 117. 

Distn.-^Assam. Khasi Hills. (Nr. Shillong. Ind Mus.) 

Subfamily.—COLUBRINiK. 

Genus.—P olyodontophis Bouknger. 

74. (363) Polyodontophis collarls (Gray). Grayk Polyodont. 

Annandale, Bee. Bid. Mus. 1912, pp 37, 46 and 63 ; Boulenger, Cal, 
Vol. ly 1893, p J84; 1. c. Vol. Ill, 1896, p 697; Selater, List. 8n. 
Ind. Mus. 1891, p 17; Wolf. Bomb. N. H. J. Vd. XVIII, p 316 , 
1. c, Vd. XiX, pp 3^ and 757a. 

Distn. — Western Himalayas. As far West as Simla. Eastern Hima¬ 
layas, As far East as Sikkim. Bengal. Calcutta. (Ind. Mus.) 
Assam. Hills North and South of the Bramaputra. Burma. As 
far North as Siina. (I.a.t. 25*2° Long. 97® Bombay oolln.) South 
tc Arakan Hills and Pegu Yornas. 8%am. North of Kra (Malcolm 
Smith). China. Ytpuian. Ichang. Fokien Prov, Formosa, 

Note, —Improbable as Calcutta may appear for this bill species, I 
have it on Dr. Annandale*s authority that an example v^as indubi¬ 
tably ao<iuired there, which I have examined. It waa probably 
washed do^n by floods. 

^ In the specimen in the Indian Museum^ 
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75. (364) Polyodontophft subpunctatus (Dumeril and Bibron). Jerdm^M 

Polyodont. 

Oligodon Bubpunciatufi. Vidal, Bond), N. H, J. V6L /, p 144. 

Polyodontophis siibpunctatua. Ahtrcrontby, Sn. of Ceylon. 1910, 
p 71; Bouhnger, Cat. Vol. /, 1893, p 186 ; I, c. Vol. Jll, 1896, 
p 59S; Ferguson, Bomb. N. H. J. Vol. X, p 11; Sarasin, Zool. Jahr, 
Jem. 1910, p 130; Sclaier, List. 8n^ Ink. Mus. 1891, p 17 (part. 
All except No 7073); Wall, Botrd). N. H. J. Vol. XVI, p 297 ; 1. c. 
Vol. XVII, p 823; Spot. Zeylan. 1921, pp 397 and 406; Oph. Tap. 
1921, p 84; Willey, Spol. Zeylan. 1906, p 233. 

Lfpid. — Ventrals. 151 to 214. 

Disln. — Ceylon. Peninsular India. South of Rajputana, and South of 
the Ganges Valley. 

Note. —In the Bombay Natural History Journal (Vol. XVII, p 823) 
I referred to a specimen, that appeared to unite the characters of 
snbpuncialus and Sagittarius, and which suggested the union of tha 
two H}>ecies under tlie latter and older name. 1 am now in a 
|)osition to show that the two species previously held as such are 
both valid, and that the specimen referred to is an aberrant subpune^ 
tatus. This view is based on skulls in my collection. The dentition 
is as follows:— subpuncUtlm. Maxillary 44 to 45. Palatine 23 to 24. 
Pterygoid 21. Mandibular i^.^sayittarius. Maxillary 32. Palatine 
14 to 16. Pterygoid 13. Mandibular 30. 

'rhe specimen referred to was probably from the Northern part of 
the Western Ghats as it \\as preserved in the same bottle as a Lycodon 
Jiavoniaculatus, which has a very restricted distribution {g, r.) 

76. (365) Polyodontophis Sagittarius (Cantor.) Cantor's Polyodont. 

P. subpunctatus, Sclater, List. Sn. hid. Mus. 1891, p 17 (part 
No 7073). 

P. Sagittarius, Annandale, J, A. S., Beng., 1905, p \1T). Bouhnger, 
('at. Vol. I, 1893, p 187 ; 1. c. Vol. HI. 1896, p 598; Sarosin. Ztml. 
Jahr. Jena. 1010, p 146; Sclater, List. Sn. Ink. Mus. 1891, p 17; 
Wall, Bomb. N. H. J. Vol. XVII, p 823. 

Length. —292 mm. (11J inches). 

Lepid. —Veiitrals. 205 to 230. Subcaudals. 54 to 70. 

Distn, — Wester)i Himalayas. As far West as C/hamha. Sewaliks, 
North of Saharanpore. (F, W.) Dhikala, Garhwal Dist. 

Melaghat, Alinora i)ist. (Ind. Mus.). The Ganges Basin, Nowgong, 
C. P. Darbhanga, Pumoa. Dinajpore. (Ind. Mus.). Bettiah, Bohar. 
(Bombay colln.) Lower Bengal. Manbhum. Chaibasa. Seram pore, 
(’alcutta. (Ind. Mus.) 

JVotf,—Penang as a locality calls for confirmation. The note appended 
to Tijphlops hothriorhynchus shows that some of C’antor’s localities 
are open to doubt. De Roepstorff’s specimen in the Indian Museum, 
labelled Nicobars, is undoubtedly correctly identitiod. I feel justified 
however in rais ng the strongest <loiibt as to the authenticity of the 
locality for this species. The fact that de Roepstorff is also alone 
responsible for the Nicobars as a locality for Oligodon suhlineatas, 
and Amblycephulus monticola strengthens the justiticatiou for doubt. 
Both Polyodontophis Sagittarius, and Amhlycephalus monticola are 
known from Northern India, but not from Assam or Burma, and the 
record of the Nicobars for the species must have perplexed other 
herpetologists as much as it has done me. Olig^n svblinealiis 
known only from Ceylon with the exception of do Roepatorff’s 
record from the Nicobars, is equally surprising. 
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Nearly every keen herpetologist has snakes sent to him' by friends 
from distant parts of the Empire, and it is not surprising if these 
exotics sometimes get mixed with those collected from the locality 
where he is domiciled. Li these cases the common species with 
which he is familiar are probably discarded and only the uncommon 
species retained. If all the species acquired were retained the 
mixing w ould probably be discovered by future herpetologists at 
once. 

77. (366) Polyodontophts blstrlgatus (Giinther) Qunihtr^s, PolyoiUmL 

Avnandale, J,A, 8„ 1905,/) 175; Boulenger^ Cat, Voh 

1893, p 188 ; Sclater, List, Sn. Ind, Mus, 1891, p 18. 

Distn.-’But77)0, Prome. Pegu. Nicobars, 

Note .—De lloepstorff’s s{)ecimen labelled Nicobars is correctly 
identified, but the doubts I have raised in the note appended to 
P, sagittarine makes confirmation of the Nicobars as a locality 
desirable. 


Genus.—X enochkophis Gunther, 

78. (441) Xenochrophls cerasoga&ter (Cantor.) The Painted Keelhack. 

Boulenger, Cat, Voh /, 1893,/) 191 : Sarasin, Zool, Jahr, Jena, 1910, 
/) 146 ; SclaUr, List, 8n, Ind. Mus, 1891, p 45 ; Wall, Bomb, N. H, 
J, Vol. XVIII, p 104. 

Length, —775 mm, (2 feet, GJ inches). 

Lepid .—Ventrals. 140 to 154. 

Distn.—Ganges Valley. Fyzabad (F. W.) Bengal. Purnea. (Ind. Mus.) 

Assam, Goal para. (Ind. Mus.) Khasi Hills. (Brit. Mus.) 

Note ,—Penang on the authority of Cantor I doubt for reasons cited 
in the note appended to Typklops bothriarhy7whus. 

Genus.— Natrix Laurenti. 

1768. Natrix. Laurenti, Syn, Rept, p 73 [itjpe N, mlgaris = Natrix natrix 
(Linn^),] 

1826. Tropidonotua. Boie,, part, Isis, p 205 [type N, nairix {Linnt^).'] 

1842. Leptophis. Holbrook, N. Am. Herp, IV, p 2\, pi IV [type ? L, aauriiua — 
N. saurita {Linnt^).] 

1863. Eutainia. Baird d* Girard, [type E. aaurita^N, saurita {Litine),] 

1868. Coronella. {non Laurenti, 1768) Gunther, Cat, p 39. 

1860. Thamnophis. Cope, Proc, Ac, Philad, p 369 {type N, scalaris), 

1861. Mizodon, Peters, Mon, Bert, Acad,,p 358 {type N, variegatns), 

1863. Styporhynebus. Peters, Mon. Berl, Ac., p 399 {type iV. truncatua). 

1876. Chilopoma. Cope, WheeleVs Rep, V, 8, Ex. Surv., p 644 {type N. 

rufopunctatus), 

1877. Katophis, Madeay, Proc. Linn. Soc. N. 8. Wales II, p 36 {type N^ 

picturatus). 

1883. Atomarchus, Cope, Amer, Nat,, p 1300 {type N. mMmaculatus), 

1893. Prymnomiodon, {non Cope, 1860), Boulenger^ CaU Vol, /, 1893, p 192. 

79. (Nil.) Natrix peal I (Sclater.) PeoTs Keelhack, 

Bouknger, Cat, Vol. I, 1893, p 214 ; Sclater^ List, Sn, Ind, Mus,. 
1891, p 41. 

iTy/w.—In the Indian Museum. From Assam. 

Distn. — Assam, Sibsagar. 
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80. (427) Natrix parallelus (Boulenger.) Anderson a Kedhack* 

Boulen^er, Cat, Vd, /. 1892. p 223; Rec, Ind, Mas, 1013, p 337 ; Sdater, 
List, Sn, Ind, Mus. 1801, p 37 ; If a//, Bomb, N, H, J, Vol, 
XVlip ^)223;l.c. Vd.XIX^p 340. 

Length, —712 mm. (2 feet, 4 inches). 

Lepid ,—Ventrals. 162 to 175. Subcaudals. 73 to 110. 

Distn, — Eastern Hximlayas, Nepal to Sikkim. Assam, Khasi Hills. 
Burma, Sanda. Chinn. Yimnan. 

Note, —The locality of No 4.397 of Sclater’s list of snakes in the Indian 
Museum rejxirted as “ Madras Hills ” by Colonel Bcddorae is to Ije 
discredited. The same authority records also Tropidonotm sub* 
miniatus, T, himalayanus, Oligodon splnididus, O. nctolineatna. 
Dendrelaphia cauddineaius^ and Lycodon jara, from Hills in South 
India. These records are equally untrustworthy as regards habitat. 

81. (425) Natrix khasiensis (Boulenger.) The Assam KeeJback. 

Aiinandahy J, A, /S’., Beng.y 100.5, p 210 ; Rec, Ind, Mvs. 1912, pp 
S7y 49 and 53 ; Boulenger. Cat, Vol, 7, 1893, p 223 ; Wall. Bomb, 
N. H. J. Vol XVup p 317. 

Ijength .—673 min. (2 feet, 2J inches). 

Lepid,onixuh, 143 to 155. Subeaudals. 73 to ItKl. 

Distn, — Assam, Abor Hills. (Ind. Mus.) Khasi Hills. Gan) Hills. 
(Ind. Mus.) 

82. (iVil.) Natrix rlangullgcrua (Bole.) Binds Kedbacl, 

Boulenger tCat, Vol, 7, 1893, p 224; he. Vd.IiP 1896, p 604 ; 

Sdater. List, Sn, Ind, Mus, 1801, p 42. 

Lepid, —Ventrals. 134 to 150. 

Distn, — Bunna, Tonassorim. Siam, The Peninsula. S, China, Tschon* 
glok. (Muller). Malay Peninsula, Malay Archip>dayo, Sumatra 
to Celebes. 

83. {Nil,) Natrix vennlngi (Wall.) Venning's Keelback, 

Vennivg. Bomb. N. U, J. Vol, XX. p 774 ; Wall. Bomb, N. II. J. Vol. 
XX. p 345. 

Tyj)e, —In the British Museum from the Chin Hills, Burma. Co-types 
in the Bombay coUn. 

Length, —750 ram. (2 feet, 5^ inches). 

Lepid, —Costals. 19 at midbody, 17 behind. Ventrals. 161 to 172. 

Subeaudals. 108 to 138. 

Distn. — Burma, Chin Hills. 

Note, —have examined ton specimens. 

84. (Nil,) Natrix xenurus (Wall) Walls Keelback. 

T. modestus. Sclater. List, Sn. Ind, Mus, 1891, p 36. (part. No 4278). 

T. xenura. Wall, Bomb, N, H, J, Voh XV11. p 616 ; Rec. Ind. Mus» 
1909, p 145. 

Type .—In the Bombay collection from Kliasi Hills. 

Lepid. —Costals. 19 at midbody, 17 behind. Ventrals. 158 to 165. Anal. 

divided, (entire (?) in the type). Subeaudals. 81 to 107; entire. 
Distn, — Assam, Khasi Hills. (Near Shillong. Cherrapunji.) 

85. (Nil.) Natrix nicobarlensis (Sclater.) Sdater's Keelback. 

Prymnomiodon ohalceus. Boulenger. Cat, Vol, 7, 1893, p 102. 

T. nioobarensis. Annandale, J. A. S,. Beng,. 1^5, pp^Vl^ and 175; 
Sclater. List, Sn, Ind, Mus, 1891, p 42. 


1 
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Type,—In the Indian Museum, (No 8895) from the Nicobars, 

Le^, —Costals. 19 in midbody, 17 behind. The anal shield appears 
to me to have been entire, and the division now seen traumatic, as 
already suggested by Annandale. 

Diatn.—-Nicobar Islands, 

Note, —I have examined the maxillary dentition and find there is no 
gap posteriorly, and that the posterior teeth are distinctly enlarged. 
It appears to me without doubt a Natnx, 

86. (Nil) Natrix leonardi (Wall). I^eonord'a Ketlhach 

N. leonardi Wall Bomb, N. H. J, Vol. XXIX, p 466. 

Type,—In the British Museum from Burma. 
l.cnyth, —060 mm. (2 feet, 2 inches). 

Lepid, —Costals. 17 in midbody, 15 behind. Ventrals. 162. Anal 
divided. Subcaudals. 46, divided. 

IHsin, — Burma, Sinlum Kaba. (Lat. 24*^ Long 97*5®) 

FOOTNOTE. 

Natrix bailey I (Wall.) Bailey^a Keelback, 

WaU, Bo)ah, N, H. J. Vol XV11, p 617. 

Types ,—In the British Museum from Thibet. 

Length, —762 mm, (2 feet, 6 inches). 

Lepid ,—Costals, 19 at midbody, 17 beliind. Ventrals. 201 to 221. 
Anal. Divided. Subcaudols. 98 to 111 (? 91) divided; some of those 
at the base frequently entire. 

Distn, — Thibet, At al^ut 14,000 feet elevation. % 

Note ,—Strictly speaking, this is not a species within the political 
boundaries of British India, but it is convenient to include it in this 
pa{)er. I have examined the maxillary dentition of one specimen 
and find it accords with that of the genus Natrix, The tooth 
number 21 (? 22) are syncranterian, and coryphodont. 

Genus.—N erodia Baird and Girard, 

1766 Coluber. L%mu\ part. Sysf, Nat. i, p 278 {type C, herns). 

1768 Coionolla. Laurenti, part, Syn. Reply p 87 (type C, austriaca). 

1799 Hydrus. Schneider, part. Hist. Amph, 1, p 247 [type IL bicolor^H. 
plainrus (Liniu^)] 

1816 Enhydrus. (non Latreille 1802.) Okeny Lehrb, Naturg III, p 232. 

1824 Natrix. (non Laurenti 1768.) Wayler, Spix, Serp, Bras.yp 29, pi Xyfig 2. 
1826 Tropidonotus. Boie, pari Isis, p ^5. [type N. natrix (Linui^)], 

1853 Noi'odia. Baird and Girard, N. Amer. Kept,, p 38 [type N, sipedon^N. 
fasciata (Linn^)] 

185.3 Regina. Baird arid Girard, N. Amer. Rept,, p 46 [type N leberis^N 
septeinuittata (<8ay)] 

1860 Amphiesma. ( 710/1 Hum and Bibron, 1854.) HdUowell, Proc. Ac, Philad, p 
503. 

1863 Neusterophis. Gunther, Proc, Zool, Soc., p, 16 (type N, laevissima), 

1863 Knicognathus, Jan, Arch. Zool. Anal Phys. II, p 278 [type N. punc* 
,tatosiriatus^N oUvacea (Peters),] 

1866 Hetioops. (non Wayler, 1828.) Jan, Arch, Zool, Annul Phys. HI, p 246. 
1868 Fowlea. Theobald, Cat, Uept, As, Soo. Mus, p 67 [type N. peyuensis 
punctviaia (Gunther) ] 

1871 Con tin. (rum Baird and Girard, 1853.) Cope, Proo, Ac. PhUad\p 223. 
1885 Eutaenia, (non Baird and Giratd, 18i^.) Cope, Proc, Ac. Philad. XXII^ 
p 386. 
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1893 DipIophalluB. Cope, Afner, Nat. XX VII, p 483 [type N. piscator 
(Schneider)} 

1898 Grayia. Sclater, Ann. 3. Afrio. Mus. I, p 109 [type 0. luhrica —N. 
laevismm (Oiinthtr)'] 

1893 Ceratophyllus, Cope, Anver. Nat, XXVIt, May, p 483 [ type R, viitata 
(Linut^).] 

1905 Macropisth^on. (non Bovlenger, 1893.) Annandale, J, A. S„ Beng,. 

p 210. 

87. (438) Nerodia punctulata (Giinthor.) The Burmeae Kedback. 

Tropidonotufl punctiilatus. Boulenger, Cat. Vol. I, 1893, p 228; 
‘‘ Keswal,'' Bomb. N. H. J. Vol. 1, p 173 ; Sclater, List. Sn. Ind. 
Mils. 1891, p 41; Wall and Evans, Bcnnb. N. H. J. Vol. XIII, 
p. 351. 

Lepld. —Ventrals. 138 to 154. 

Didn.—Lower Bunna Pegu. (Brit. Mas.) Watiya. (W. and Evans.) 
llangoon. Amherst. (Ind. Miis.). Tenasserim. (Mergni. Ind. Mus.) 

88. (423) Nerodia modesta (Gunther.) Gunther's Keelback. 

Tropidonotus modestus. Boulenger, Cat. Vol. I, 1893, p 229 ; Sclater, 
List. Sn. hid. Mua. 1891, p 36, (part, all excepting No 4278 which 
is N. xenurua WaU.) 

Diatn. — Assam. Khasi Hills. China. Yunnan. 

89. (435, 437) Nerodia piscator (iSflincider). The Chequered Keelback. 

Tropidonotus quincunciatus. Ahercroinhy, Sn. of Ceylon, 1910, p 40 ; 

* KesuxiV', Bomb. N. II. J. Vol I, pp 119 and 173. 

Tropidonotus asjxjrrim 118 . Ahercroinhy, Sn. of Ceylon, 1910, p 48, 
Spot. Zeylan, 1911, p 206; /. c. 1913, p 146 ; Boulenger, Cat. Vol. /, 
1893, p 232 ; Pejjrlesa, SpoL Zeylan. 1909, p 54; Sarasin, Zool Jahr. 
Jena, 1910, pp 127 and 144 ; Wall, Spot. Zeylan. 1910, p 35 ; Wilky, 
Spol. Zeylan. 1906, p 233. 

Tropidonotus tytlori. Blyth, J. A, S., Beng., Vol. XXIII. p 291 ; 
A nd. Islanders, p 365. 

Tropidonotus sanctijohannis. Boulenger, Cal. Vol. I, 1893, p 230 ; 
1. c. Vol III, 1896, p 604, 

Trcqiidonotus piscator. Ahercromhy, Sn. Ceylon. 1910, pp 51 and 76 ; 
Alcnck and Rogers, Pror. Roy. Soc. 1902, p 452 ; Annandale, J.A.S., 
Beng, 1905, pp 174 and 175 ; Rec. Ind. Mus. 1912, pp 37, 49 and 
53 : Beghh, Bomb. N. II, J, Vol. XVI. p 516 ; Boulenger, Cat. Vol. 
I, 1893, p 230 ; /. r. Vol. Ill, 1896, p 604; Rec. Ind. Mua. 1913, 
p 338; Ferguson, Bomb. N. H, J. VoL X, p 72 ; Millard, Bomb. 
N. H. J. Vol. XV, p 348; Richards. Bomb. N. H. J. Vol. XXV 
p 150 ; Sclater, List. Sn. Ind. Mua. 1891, p 40 ; Wall and Evana. 
Bomb. N. H. J. Vd. XIII, pp 351 and 019 ; Wall, Bomb. N. II, J. 
Vol. XIII. p 373 ; 1. c. Vol. XV, p 524; 1. c. Vd. XVI, pp 306, 
388 and m ; I. c. Vol XVII, pp 107 and 857 ; 1. c. Vol. XVIII, 
p 318 ; /. c. Vol XIX, pp 340, 611, 756, 757a and 898 ; l.c. Vol. 
XX, p 1034 ; 1. c. Vol XXVI, p 560;; Rec. Ind. Mus. 1907, p 150. 
Nerodia piscator. WaU, Spol Zeylan. 1^21, p S91 ;Oph. Tap. 1921, 
p91. 

Length. —1,290 mm. (4 feet, 2J inchea), 

Lepid. —Ventrals. 125 to 154. Subcaudals, 58 to 90. 

Distn.^CeyUm, Peninsular India. To Baluchistan in the extreme 
No^th-Weet. N. W, Frontier. To MalakancL Western and Eastern 
Himalayas. Assam, Abor Hills. Burma. As far North as Mansi, and 
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Bhamo. Andamans, Malay Peninsula, Siam, Indo-CMna. China. 
As far North as Fokien. Malay Archipelago, Sumatra. Borneo. 
Java. Formosa* 


FOOTNOTE. 

Nerodfa tessellata (Lauronti.) LaurentVs Keelback, 

Tropidonotus tessellatus. BouUnger, Cat, Vol, I, 1893, p 233; 
/. c. Vol, HI. 1896, p 606 ; WaU, Bomh. N. H. J, Vol. XVIIF, 
p 798 ; /. c. Vol, XXI, p 133. 

Distn, — 8, E, Europe, N, Af7'ica, Central and 8, W, Asia, 

Note .—Has not yet been recorded within the political limits of British 
India. I obtained a si)eoimen from M&stuj in North Chitral 
Territory and on that account it is convenient to mention it here. 

Genus. —RHABOOpms FUzinger. 

1766 Coluber. Linn/, part, Mus, Ad, Frid,, p 26, pi XVIII, Jig, 2 (type 
0 berus), 

1768 Natrix. Laurenti, part, 8yn, Repi,, p 74 [type N, natrix (Linn/i\. 

1801 Elapa. Schrueider, part. Hist. Amph, II, p 299 [type E, marcgravi 
( Wied)], 

1826 Tropidonotus. Boie, part. Isis,, p 205 [type N. natrix, (Linn/)], 

1843 Rhabdophifl. litzinger, Syst. RepL, p 27 [type R, »ubminiatus (ScMegd)], 

1843 Steirophis. Fittinger, Syst, Rept,, p 27 [type R. chrysargus (ISTtiW.)]. 

1864 Amphiesma. Dumeril and BJiron, part. Erp, Qen, VII, p 724 (type R 
stolalus), 

1854 Leptopliis. (non HoUbrooh, 1842.) Bunteril and Btbron, part, Erp. 
Gen. VII, p 641. 

1868 Xenodon. (non Boie, 1827.) Omlhtr, part. Cal., p 58. 

1858 Dromicus. (non Bihron, 1843.) GiMher, Cat,, p 133. 

1863 Thamnosopbis. Jan,, part, Elenco, p 82 [type R. IcUeralis (Dum and 
Bibron)], 

1867 Zamenis. (mn Wagler, 1830.) Steindachner, Sitz, Zool. hot. Oes. Wien. 
XViI, p 613. 

1876 Herjietoreas. Gunther, Proc, Zoot. 8oc,, p 16 [type H. sieboldi == R. 

platyceps (Blyth)], 

1877 Ahaetulla. (non Gray, 1826.) Boeltger, Abh. Senck, Oes. XI, p 33. 

1881 Philothamnus. (rum Smith, l^m.) Boettger, Abh, Senck, Oes, XII, p 626. 

1882 Ptyas, (non Fitzinger, 1843.) Ounther, Ann. and Mag, Nat, Hist. (6) IX, 

p 263, 

1886 Bothrodytes. Cope, Proc, Amer, Phil, 8c. XXIII, p 495 [type R. sub- 
miniatus (ScHUgel)], 

00. (424) Rhabdophifl platycepi (Blyth). Blythe Keelback. 

Tropidonotus platyceps. Annandalt, Rec. Ind. Mus, 1912, pp 37, 49 
a7ut 63; Boulenger, Cat, Vol, I, 1893, p 248; Sclater, List. 8n. Ind. 
Mus, 1891, p 36 ; WaU, Rec. Ind. Mus, 1907, p 156; B(ymb. N. H. 
J. Vol. XIX, p 340. 

Distn,—Western Himalayas. As far West as Kashmir. Eastern 
Himalayas, Assam, Abor Hills. Khasi Hills. 

Note ,—No 8622 of Selater’s list is reported from Allahabad. The 
same donor, Mr. J.^ O. Cookbum, records specimens of Trachischium 
guentheri (Nos 8763 and 8764 of SclateFs list) from the same loca¬ 
lity. Bo^ records are equally untrustworthy. No 80— 4 Bombay 
collection from Taunggyi, S. Shan States, donor Mr. lightfOot, I 
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discredit. It is nignificant that Nos 620 and 621 of the same col¬ 
lection, both of which are Macropisthodon plumbicolor, are also 
reported from Taunggyi, and presented by the same Collector. 

01, (4.32) Rhabdophis himalayanus (Gtinther), The Oran^e-coUared KceU 
hack. 

^lacropisthodon himalayanus. Antmvdnie, J. A. S., Be/ng,. 1905, p 210. 
Tropidonotu8 himalayanus. Bouka^er, Cat. VoL J, 1893, jp 251; Bee. 
Tnd. Mns. 191.3, p 338 ; Sclater^ List. Sn. Ind. Mus, 1891, p 38; 
Venning. Bmub. N. IJ. J. VoL NX. p 341 ; L c. p 773 ; Wall 
and Emns. Bowh. N. H. J. Voh XIIJ. p 537; Wall. Bomb. N. H. J. 
VoL X VIII. p 319 ; L c. VoL XIX. pp 341. 614 and 757a. 

Length. —8G4 mm. (2 feet, 10 inches). 

Ltpid. —Ventrals. 157 to 177. SubcAudals. 78 to 97. 

Difitv.—Eastern Himalayas. Nepal to Sikkim. Assam, Plains and 
Hills. Kaptai. Nr. Chittagong. (Nos 14574 and 14579. Ind. Mus.) 
Bunna. Manipur. Chin Hills. S. Shan States. (Taunggji, No 81-9 
Bomb, colln.) Moulmein. (Nos 7417 and 7418. Ind. Mus.) Tenas- 
serini. (Sclater.) China. Yunnan. 

^otf. —UeporU^d by Beddome from the .Anamallai Hills evidently in 
error. (St‘e note below Nolrix parallel us.) 

92. (430) Rhabdophis ce 3 f lonensis (Gunther). The Ceylon Keelback. 

Tiopidonotus ceylonensis. Aherercyrnhy. Sn. of Ceyhn 1910, p 75; 
S2)oL Zeylan. 1913, p 145; Boulenger. Cat. To/. I. 1893, pt 252; 
1. c. VoL III. 1896,^ 607; Sarasm. ZooL Jahr. Jena. 1910, p 127; 
Willey. Spol. Zeylan. 1906, p 233. 
l^habdophis ceylonensis. GpA. Tap. 1921, p 103. 

Lepid. —Ventrals. 131 to 141. Subcaudals. 35 to 54. 

IHstn. — Ceylon. Hills. 

93. (426) Rhabdophfs beddomel (Gunther). BeMmnes Keelback. 

Tropidonotus beddomii. Boulenger. Cat. Vol. /, 1893, j) 252; Ferguson. 
Bmib. N. If. J. VoL X. p 72; Sarasin. ZooL Jahr. Jena. 1910, p 137; 
Sclater. List. Sn. Ind. Mm, 1891, p 37; Wall. Bomb. N. II. J. Vol. 
XXVI. p 560. 

Length.- 692 nim. (2 feet, 3i inches). 

Lepid.- Subcaudals. 62 to 81, 

IHstn. — Western Ghats, Mahableshwar to Tinnevelly. 

94. (434) Rhabdophls stolatus (Linnt^). The livff-siriped Keelback. 

I'ropidonotus stolatus. Ahercromhy Sn. Ceylon^ 1910, pp 46, 47, 49, 
and7t5 ; Spol. Zeylan, 1911, p/) 206 and 207; l.c. 1913, pp 144 and 
146; .\nnandah. J. A. S.. Beng.. 1905, p 175; Rec, Ind. Mus. 1911, p 
218; Boulenger. Cat. Vol. 1. 1893, p 253; Rec. Ind. Mus. 1913, p 338; 
Ferguson. Bmub. N, H. J. Vol. X. p 72; Pearless. Spol. Zeylan. 1909, 
p 54; Sarasin, ZooL Jahr. Jena. 1910, p 131; Wall and Evans. Bmnb. 
N. H. J. Vol. XU I. pp 351 and 619 ; WnU. Bomb. N. H. J. Vol. 
Xn. p 765 ; c. Vol. X V. p 525; L c. Vol X VI. pp 302 and 390; 1. c. 
VoL XVIII, j)p 108, 205 and 320; L c. Vol. XIX. pp 341, 
615 ami 898; 1. c Vol. XX, p 603 ; 1. c. Vol. XXVI. p 562; Spol. 
Zeylan. 1905, p 146 ; Rec. Ind. Mus. 1907, p 156 ; Willey. Spol. 
Zeylon. 1906, p 233. 

Ehabdophis stolatus. Wall. Spol. Zeylan, 1921, p 397; Oph. Tap. 
1921, p 105. 

Length. —762 mm. (2 feet, 6 inches). 
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Distn^ — Ceylon. Penin&idar India. Up to about 5,000 feet. As far 
North as Sind. N. TT. Frontier. (Malakand F. W.) Himalayas, 
Assam. North and South of the Bramaputra. Burma. As far North 
as Myitk 3 dna. (Lat. 26*. Long. South to Tenasseiini, 

Andamans. Nicobars. Malay Peninsula. Siam. China. Yunnan. 
Formosa, Philippines, 

95. (429) Rhabdophls nigrocinctus (Blyth). The Black-banded Keelhack. 

Tropidonotufl nigrocinctus. Boulengcr, Cat. Vol. /, 1893, p 255 > 
Sdater. List. S 71 . hid. Mua. 1891, p 37. 

Lepid. —Ventrals. 155 to 171. 

Distn. — Burma. Pegu. Teneisserim. Tavoy. (Ind. Mus.) Kawkareik, 
Dawna Hills. (F. W.) Siam. Klong Bang I^i. Patiyu. (M. Smith). 

90. (431) Rhabdophls subminiatus (Schlegel). The Vermilion’7iecked KeeL 
hack. 

Tropidonotua subminiatus. Boulenger. Cal. Vol. /, 1893, p 256, 
Sclater. List, Sn. Ind. Mus. 1891, p 38 ; Venning. Bomb. N. H, J. 
Vol. XX.ppSil and in; Wall and Evans. Bmnh. N. H. J. Vd. XI11 
pp 351 and 619 ; WaU. Bomb. N. II. J. Vol. XVIII. p 320 ; 1. c. Vol. 
XIX. pp 341, 618 and 767a. 

Lenjgth. —1,080 mm. ( 3 foet, Oj inches). 

Lepid. -Ventrals. 132 to 175. Subcaudals. 61 to 97. 

Distn.—Eastern Himalayas. Nepal to Sikkim. Assam. As far North 
as Dibrugarh. Burma. As far North as Myitkyina. (Lat, 26°. Long. 
96’3<^). South to Tenasserim. (Mergui. Ind, Mus.) East to S. Shan 
States, (Taunggyi.) Siam.. Imlo-China. China. Yunnan. Malay 
Peninsula. Malay Archijielago. Java. Celebes. Tornate. 

Note. —Beddome’s record “ Madras Hills’* is to be discredited. Seo 
note below Natrix parallelus. 

97. (428) Rhabdophls chrysargus (Schlegel). SchlegeVs Keelhack. 

T. chrysargus. Boulenger. Cat. Vol. I. 1893, p 258; Rec. Ind. Mus. 1913, 
p 338; Sclater^ List. Sn. Ind. Mus. 1891, p 37; Wall. Rec. Ind. Mus. 
1909, p 145. 

Tropidonotus vibakari. Sclaler. List. Sn. Ind. Mus. 1891, p 41. 

Length. —728 mm. (2 feet, 4| inches). 

Lepid. —Ventrals. 156 to 175. Subcaudals. 60 to 102. 

Distn. — Eastern Himalayas ? Burma. Tenasserim. Peninsular Siam. 
Malay Peninsula, S. China. Malay Archipelago. Sumatra. Java. 
Borneo. Palawan. 

Note. —This species, and firlhi Wall, have been confused, and it is 
difficult to define the exact habitat of the former North of Tenasserim 
in consequence. Two specimens from Nepal submitted to Mr. 
Boulenger by Dr. Annandale were pronouno^ chrysargus. These with 
another from the Eastern Himalayas constituted the types of my 
firlhi. and other specimens from the Eastern Himalayas, and Assam 
Hills identified as chrysargus may prove to hefirthi. A specimen from 
“Burma” is in the British Museum (“g” of Boulonger’s Catalogue) 
but “Burma” has been often loosely applied by our older herpeto¬ 
logists, and it is possible that this may have come from Tenasserim 
a Province within the Political boundaries of Burma. I have 
examined 12 specimens from Tenasserim. 

98. (NU.) Rhabdophls firth! (WaU). Firth^s Keelhack. 

Tropidonotus olirysargus ? Boulenger, Rec. Ind. Mus. 1913, p 337 : 
WaU, Rec. Ind. Mus. 1907, p 166. 
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Tropidonotus firthi. Wall, Bmd). N. H. /. Vol. XXIII, y 160, 

Types. —In the Indian MuHeum, (Nos 15817 and 15818 from Chitlong, 
Nepal). 

Length.-- About 455 mm. (about 1 foot, 6 inches). Not measured, 
Lepid. —Vcntrals. 173 to 199. Subeaudals, 80 to 88. 

Distn. — Eastern Himalayas. Nepal to »Sikkim. Assam ? Silonibari, 
N. Lakhimpur (Boulenger). 

Note. —See note below last siwcies. 

99. (433) Rhabdophfi monticola (Jerdon). Jerdon's Keelback. 

Tropidonotufl monticola. Boulenger, Cat. Vol. I. 1893, p259 ; Ferguson, 
Bomb. N. II. S. Vol. XIV, p 386; Sarasin. Zool. Jalir. Jena. 1910, 
p 137 ; Sclater. List. Sn. (nd. Mus. 1893, j) 39 ; Wall, Bomb. N. 
H. J. Vol. XXVI, p 562. 

Length. -577 mm. (1 foot, lOJ inches). 

Lepid. —Ventrals. 133 to 145. Subcaudals. 78 to 92. 

Distyi.—Western Ghats. From Talevadi, Goa Frontier (Ind, Mus.) 
t(^ Travancore. 

Gcnus.—P hAYR EA TheobaId. 

1808 Phiiyrca. Theobald, Cal. llept. As. Soc. Mus., p 51 (type Pisabellina). 
1896 Psammophis. (non Wayler, 1830), Boulenger, part, Cat. VoL III, p 165. 

100. (Nil.) Phayrea isabelllna Theobald. Pluiyre's Snake. 

Phayrea isabelliiia. Thecbald, Cat. Rept. .4.^. Soc. Mns. 1868, p 51 ; 

Wall, Rec. Ind. Mas. Aug. 1921, p 109. 

Psammophis condanarus, Boulenger, Cal. Vol. ///, 1896, p 165 (par^). 
Type. —In the Indian Museum, from Bassein. 

Length.— mm. (1 foot, 8.^ inches). 3'ail 145 mm. (5J inches). 
Lepid. Postals. Two headK-lengths behind the head 19, at midbody 
19, two heads-lcngths before the vent 17 ; smooth. Ventrals, 166. 
Anal. Divided. SuLoaudals. 82, divided. 

Distn. — Burma. Bassein (Theobald). 

Note.—This snake is closely allied to the members of tbe genus 
Rhahdophis, an<l is not an Opisthoglyph. The teeth in the left 
maxilla are diacranterian. The praeerant/erian are 17 (?) in number 
and moderately eoryphodont in type. The cranterian teeth number 
2 and are about twice the length of the lost praecranterian. 

Genus.—M acuopistiiodon Bo lUenger. 

101. (439) Macfopisthodon plumbicolor (Cantor). The Green Keelback. 

Tropidonotus plumbicolor. Ahercromby, Spot. Zeylan, 1911, p 200 ; 
Ferguson. Bomb. N. H. J. Vol. X. p 12 \ Fischer, Bomb. N. H. J. 
Vol. X VII, p 527 ; Pearless. Spot. Zeylan. 1909, p 54 ; Sclater, 
List. Sn. Ind. Mus. 1891. p 41 ; Willey, Spol. Zeylan. 1906, p 233. 
Macrofn^thoclon plumbicolor. Bouleuger. Cat. Vol. I, 1893, p 267 ; 1. c. 
Vol. Ill, 1896, p 609 ; Evans. Bamb. N. II. J. Vol. XX, p 1164 ; 
Fischer, Bomb. N. II, J. Vol. X VII, pp I and 527 ; Fletcher, Spol. 
Zeylan. 1908, p 90 ; Sarasin, Zool. Jahr. Jena. 1910, p 13t); Wall, 
Bomb. N. H. J. Vol XVI, p 390 ; /. c. Vol XV11. pi: I c. Vol 
XIX, p 756 ; I c. Vol XXVI, p 563; Oph. Taj). 1921, p 128. 

Length. —890 mm. (2 feet, 11 inches). 

Xepid.-—Costals. In midbody 21 to 27, Ventrals. 144 to 163. Sub- 
oaudaLs. 34 to 50. 
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Distn, — Peuiniuhir India, Except the Ganges Valley. In or near 
elevated terrain usually up to 7,000 feet, Punjab, Ambala (Sto« 
liozka). Sind, (Murra 3 \) Ceylon, 

Nole,—^Gii note to Rhabdophia platycepa. 

Genus.—P seudoxenodox Boulenger, 

102. (422) Pieudoxenodon angustlceps (Blyth). The Mock Cobra, 

P. inacrops. Annandale, Rec, Ind. Mus, 1912, pp 37, 49 ayid 53: 
Boulei^er, Cat. Vol.l, 1^93, p. 270 ; Rec, Ind, Mils, 1913, p 338; 
Venning, Bomb. N. H, J, Vol, XX, pp 340 and 772 ; Sclaier, List, 
Sn, Ind, Mus, 1891, p 36; Wall, Bonifj, N, H, J, Voh XVIII, p 321 ; 
/. c, Vol XIX, n 341, 757a and 898 ; /. c. Vol. XX, p 446. 

Type, —Frojn Kamn Island, Arakan, in the Indiaii Museum. 

Length,' —1,283 mm. (4 feet, 2^ inches). 

Lepid. —Ventrals. 152 to 180. Suboaudals. 55 to 82. 

Distn, — Eastern HinuUayas, Nepal to Sikkim. Assam, Hills North of 
the Bramaputra. Burma, As far North as Myitkyina (Lat. 26‘^, 
l^ong. 96*3^ Bombay oolln.) South to Tenasserim. (Ind. Mus.). East 
to S. Shan States. (Taunggyi. Bombay coUn.). China, Yunnan. 

(de Scabra) Sze-Chuen. (Brit. Mus.) 

Note. —^The name Paeudoxenodon angusticeps Blyth has page preference 
over P, macrops of the same Author (J. A. S., Beng., XXIII, 1855, 
p 296). 

Genus.—H eucops Wagler, 

103. (440) Hellcopi schistosus (Daudin). The Olivaceotis Keeiback, 

Sub-spccies— HeVicops schistosns indicus, 

Ahercromhy, Spot, Zeylan, 1911, 206; I, c, 1913, p 145; Annandale, 

Rec. Ind. Mus, 1911, p 218; Boulenger, Cat. Vol I, 1893, p 274; 
Ferguson, Bomb, N, H, J, Vol, X, p 72; Sarasin, Zool. Jahr. Jerva, 
1910, p 131 ; Sclaier, JAst, Sn. Ind. Mus. 1891, p 44; Wall, Bomb, 
N, II, J. Vol. XVI, p 391; 1. c. Vol. XVIII, p 109; l.c. Vol. XIX, p 
146 ; I, c, VoL XXI, p 1009 ; Oph, Tap, 1921, p 135; WiUey, Spot. 
Zeylan. 1906, p 233. 

Ijenjglh, —870 mm. (2 feet, 10} inches). 

Ijepid. —Ventrals. 128 to 161. 

Distn. — Peninsular India. South of Rajputana, and to base of Hima* 
layas further east. Ceylon. 

Note. —A specimen in the Bombay collection (91-3), donor Major F.Wall, 
is labelled by mistake “ Shillong.’* Sub-8i)ecie8, H, schistosus 
anderaoni is known from China, Yunnan, (Ind. Mus.). 

Genus.—^T bachischium Ounther. 

104. (336) Trachlschiam fuacum (Blyth.) The BlachheUkd Roughside. 

Ablabes gilgiticus. Annandale, J. A, S., Beng,, 1905, p 210; Wall 
Rec, Ind, Mus. 1919, p 147. 

Trachischium fusemn. Annandale, J. A. S,, Beng,, 1904, p 208; 
Boulenger, Cat. Vol. 1, 1893, p 297 ; Sclater, List. Sn. Ind. Mus, 1891, 
p. 11; Wall, Bomb. N. H. J. Vol. XIX, p 342. 

Lepid. —Ventrals. 150 to 165, Subcaudals. 28 to 42. 

Disin. — Himalayas. Gilgit. Loharganj, Garhwal Hist. (Ind. Mus.) 
Sikkim, Assam. (Ind. Mus., Annandale.) Khasi Hills (Brit. Mns.) 

Note. —I have not been able to trace the specimens referred to by 
Annandale (J. A. S., Bong., 1904, p 208.), presented by the Assam 
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Government to the Indian Museum. Khasi Hills rests on the 
authority of Jerdon who presented one specimen to the British 
Museum said to be from this locality. 

105. (337) Trachischium guentfierl Boulengar. The Rose^heUied Roughaide. 

Boulenger, Cat Vol. /, 1893, p 208; Saraain, Zoo/. Jdhr. Jena. 1910, 
p 146; Sdater, Liat Sn. Ind. Mua. 1891, p 11, Walt Bomb. N. H. J. 
Vol. XIX, p 343. 

Length. —437 mm. (1 foot, 6J inches). 

Lepid. —Ventrals, 132 to 154. Sub^udals. 29 to 38. 

Diatn. — Sikhm. 

Note. —Nos 8763 and 8764 of Sclater's list of snakes in the Indian Mu¬ 
seum presented by Mr. J. Oookbum, labelled “ Allahabad ”, are 
obviously not from this locality. ( Vide note attached to lihahdophia 
platycepa.). 

106. (338) Irachlicbium tcnulceps (Blyih.) The Yellow-heUied Roughaide. 

BouUnger, Cat Vot /, 1893, p 299; Saraain, Zool, Jahr. Jena. 1910^ 
p 146; Sclater, Liat Sn. Ind. Mua. 1891, p 11 ; Wall, Rec. Ind. Mua. 
1907, p 156 ; Bomb. N. H. J. Vot XIX, p 343. 

Length.---408 mm. (1 foot, 4 inches). 

Lepid. —Ventrals, 126 to 140. ^ubcaudals. 28 to 42. 

Diatn. — Eot^tern Himalayaa. Nepal to Sikkim. Bengal. Hills near 
Barakar. (Anderson, J.A.S., Bong., Vol. XL, p 33). 

Note. —Improbable as “ Hills near l^rakar ” may at first sight seem, 
Annandale (Reo. Ind. Mus. 1912, p 47) from fairly extensive and 
varied collections, finds a Himalayan element in the fauna of Paras- 
nath Hill. (4,480 feet.) Among other reptiles he obtained the Hima¬ 
layan Lizard Lygoaoma eikkimenae there, so that Anderson’s record 
of the snake T. tenuicepa from “ Hills near Barakar ” claims ciedit. 

107. (339) Trachischium monticola (Cantor.) Cantor's Roughaide. 

Trachischium rubriventer. Boulenger, Cat. Vol. I, p 300. 

Trachischium monticola. Annandale, Rec. Ind. Mua. 1912, pp 37,. 
45 and 63 ; Boulenger, Cat. Vol. I, 1893, p 299 ; 1. c. Vol. Ill, 
1896, p 612 ; Sclater, List Sn. Ind. Mus. 1891, p 12; WaU, Bomb, N. 
H. J. Vot XVIII, p 322 ; t c. Vot. XIX, footnote, pp 343 and 618. 

Diatn. — Assam. Hills Nor^ and South of the Bramaputra. Eastern 
Himalayas ? Bengal. Barakar. (Ind. Mus.) 

Note. —1 have examined the Barakar specimen and can confirm ita 
identity. This may have come from Parasnath Hill. (See note 
attached to T. tenuicepa.) Eastern Himalayas rests on the authority 
of Jerdon who sent nine specimens from Darjeeling to the British 
Museum. This would lead one to suppose the species is common 
there, whereas it has not been found by any of the many other her¬ 
petologists who have explored that locality. I suggested (Bomb. 
N. H. J. Vol. XIX, p 343, footnote) that these specimens might 
have been collected in the Assam Hills where this species is common, 
and where Jerdon collected extensively. Eastern Himalayas seems 
to me a locality that calls for confirmation. Jerdon’s T. rubriventer 
(Proa A. Beng.p 1870, p 80) does not appear to me sufficiently 
differentiated to consider a distinct species. 

106. (Nil.) Trachisclilum qulnquelablalls Wall Walla Roughaide, 

WaU, Bomb. N. H, J. Vot XXI, p 201. 

Tiqpi,—^From Muktesar, Western Himalayas. In the Indian Museum* 


6 
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Length,^^24^ mm, (12J inches). 

Lepid, —Costals. In 13 rows in midbody. Venti'als. 141 to 147. Sub- 
caudals. 29 to 39. Supralabials. 6. 

Hi sin,—Western Himalayas, Muktosar, and near Naini Tal. (F.W.) 

Note, —I have now scon four si)ecimens, three of which were taken at 
Muktosar at about 7,000 feet. 

Genus—^R habdops Bovlenyer, 

109. (•%!) Rhabdops olivaceus (Beddome). lieddome's Smooth Snake. 

Pseudocyclophis oli\^a(?euH. Bonlenger, Fawi. Brit. Ind, Bept, 189^), 
p 300. ^ 

Rhabdops olivaceus. Bouknger, Cat. Vul. /, 1893, p 300; Sarafsin, 
Zod. Jahr. Jena. 1910, p, 137 ; Walt, Bomb. N. li. J. Vd. XX VI. 
p 564. 

Length.- -IhO luin. (2 feet. Of inches). 

Jjepid, —^Vcmtrals. 202 to 215. Subcaudals. 63 to 74. 

Di8ln.-^We8teni (ihats. Wynad. 

110. (302) Rhabdops bicolor (Blyth.) Blyih's Smooth Snake. 

Pseudocyclophis blcolor. Boiilenger. Faun. Brit. Ind. Mas, 1890, p 
.3CK) ;Scl>ater, List. Sn. [nd. Mas. 1891, p 16. 

Rhabdops bicclor. Houlengej\ CaL Vd. /, 1893, p 301 ; Wall, Bomb, 
N. li. J. Vol. XIII, p 322 ; 1. c. Vol. XXI, p 6S6. 

Ijengih, —676 mm. (2 feet, 2^ inches). 

Lepid. —^Vontrals. 190 to 214. 

Disin,-- Assam. Khasi Hills. China, Yunnan. 

Genus—P jlaoiopuolis Boulevger. 

)U. (NU.) Plaglopholls blakewayl Boulengcr. Blakeway^s Snake, 

Boulenger, Cat. Vol. I, 1893, p 301. Wall, Bom. N. H. J. Vol. XXIX, 
p467. 

Distn. — Burma. S. Shan States. (Taunggyi. Brit. Mus.) Sinlum Kalia 
I^t. 24 (Long. 97'o) Bombay Collection. 

Genus—X ylophis Beddome, 

112. (334) Xylophis perruteti (Dumeril and Bibrou.) PerroleVs Dwarf Snake, 

Boulenger, Cat, Vd, I, 1893, p .304: 1, c, Vol, III, 1896, p 612 
Ferguson, Boml). N. //. J. Vd. X, p 71 ; Sarasin, Zod, Jahr. Jena 
1910, p 138 ; Sdaier, List. Sn, Ind, Mus, 1891, p 11 ; Wall, Bomb, 
N, H, J, Vd. XXVI, pim, 

Leoid. —^Ventrals. 130 to 150. Subcaudals. 14 to 40. 

Distn, — Wtjsiem Ghats. Wynad to Tinnevelly. 

113. (tl35) Xylophis stenorynchus (Gttnther.) Gunther's Dwarf Snake. 

jinnandahi J. A, 8., Beng., 1904, p 208; Boulenger, Cat. Vd. /, 1S93, 
O 304 ; Ferguson, Bomb, N. H. J. Vd. X,p 71; Sarasin, Zod, Jahr. 
Jena. 1010, p 138. 

Lepid, —Ventrals. 108 to 132. Subcaudals. 12 to 31. 

Distn, — Western Ghats, Anamalais to Tinnevelly. 

Gonus—H aploukbctjs Otinther. 

114. (346) Haplocercus coylonensis GUather. The BUicbspined Stialce. 

Boulenger, Cat, Vd, 1, 1893, p 309 ; Sarasin, Zod. Jahr, Jena, 1910, 
w 127 ; WaU, Bomb. N. H. J. Vd. XVIll, p 784; Oph. Tap. 
1021, p 143 ; WiUey, Spd, Zeylan. 1906, p 233. 



.-1 UASD-LIST OF THE SNAKES OF THE INDIAN EMPIRE. All 


Tjtngik .—450 mm. { 1 foot, 5J inches). 

Ijepid. —Ventrals. 177 to 217. 

Di 3 tn.--Geylun, Hills of Central, Uva and Sabaragamuwa Provinces. 
Genus--A spidura Wayle.r. 

11.7. (315) Aspidura trach) procta Cope. The Cnminori Uoughside, 

Boidenger^ Cat, Vd. 7,189.3, p 31.3; I c. Vd. 7/7,1896, p 613; Fktcher, 
Spot. Zeylan. 1908, p. 98; Sarasin, Zod. Jakr, Jena. 1910, p 127 ; 
SdaUr, List. Sn, Jnd. Mas, 1891 p 12 ; WaU, Spd. Zeylan. 1905, p 
144 ; Oph. Tap. 1921, p 209 ; WiUey^ Spd. Zeylan. 1906, p 233. 
Jjp.nyih.—A\2 min. (1 foot, 4^ inchcft). 

Uistn. — Ceylon. Hills of Central, and Uva Provinces. 

IM). {Uil.) Aspidura drummondhayl Boulenger. Drumnwnd-Hay's Roxiyh 
side. 

Botdemjer, Spot. Zeylan. 1094, p 95 ; Sarasin, Zod. Jahr. Jena. 1910, p 
127 : WaUy OpL Tap. 1921, p 213; Willeify Spd. ZeyUin. 1906, 
p 23.3. 

Types.' —From Balangoda. Prcservc'fl in the British Muiaouni. 

Lepid.— Ventrals. 112 to 1.3.5. Subcaudals. 18 to 26. 

Distn. — Ceylon. Hills of Uva Province?. (Balangoda.) 

117. (342) Aspldura brachyorrhus (Boie.) Bole's lionghsuk. 

BonUngeTy Cal. IV, 7, 1893, p .311 ; PearlesSy Spol. Zeylan. 1909, p 
54 ; SaradUy Zool. Jahr. Jena. 1910, p 127 ; Sclaler, List. Sn. I ml. 
Mas. 1891, p 12; Wall. Oph. Tap. 1921, p 204; Wittey, Spd. 
Zeylan. HK)6, p 233. 

Ije.nyth. —390 mm. (I foot, 3 inches). 

Ijp pid^. —ent rals. 1.39 t o 159. 

J)litn.--Ceylon. In or near Hills. 

ilS. (.343) Aspldura copel G unther. CofTf's lionghside. 

Boulengery Cat.. Vol.I 189.3, p.311; Sa rosin y Zod. Jahr. Jena. 1910, 
p 217 ; Wally Oph. Tap. 1921, p 207 ; WiUeyy Spot. Zeylan. 1906, 
p 2.33. 

Ijength .—650 mm. (2 feet, 1 inch). 

Distn. — Ceylon. Hills of Uva and Central ProviniiOH. 

119, (314) Aspldura guentherl Ferguson. The Pigmy Roughsid/^.. 

BovUnger. Cat. IV. 7, 189.3, p 312 ; SaraHtn, Zool. Jahr. Jem. 1910, 
p 127 ; Sclaler. lAst. Sn. Ind. Mas. 1891. p 12; WaU. Oph. Tap. 
1921, p 208 ; Spd. Zeylan. 1921, p 398 ; Willey, Spol. Zeylan. 1906 
p 233. 

Distn.* — Ceylon, Western Province, 

Genus.—BLYxmA Theobald. 
il20. (.341) Blythfa reticulata (Blyth.) Blyth's Snake, 

Aproaspidopfl antecui’sorum. Annandaley Ihc. Ind. Mas, 1912, pp 
37, 46 and 5,3. 

Bl^lhia reticulata. Annandale, Rec. Ind. Mas. 1912, pp 37 and 45 • 
Baidenge^y Cat. Vol. 7, 1893. p ,314 • Rec. bid. Mas. 1913, p 338 ; 
Sclater, List. Sn. Ind. Mtis. 1891, p 12; Venningy Bomb. N. II, J. 
Vd. XX, pp 336 and 771 ; Wall, Bomb. N. H. J. Vd. XVIII, p 32.3. 
/wcpuf.—entrals. 122 to 157. Subcaudals. 16 to 32. 

IHstn, — Asshrn. Hills North ani South of the Bramaputra to Manipur 
<F. W.) Burma. Hills. Sima. (Lat 25®, Long. 97*2® Bombay coUn.). 
Chin Hills. (Haka.) Lushai Hills, 
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OeniiB—T ribhinopholis Bofulengtr, 

121. (Nil) Trlrhlnopholls nuchalia Boulenger. The Armv-^htad Snake, 

Oligodon evansi. WaU, Bomb, N H. J, Vol. XXII, p 614. 
Trirhinopholis nuchalip. Botdenger, Cat. Vd, /. 1893, p 419; he, Vol, 
III, 1898, p 612; WaU, Bomb. N H.J. V6l.XXVI,p 863; c. 
VolXXVIl, p 175; l.c. Vd. XXVIII, p 43; 1. c. Voh XXIX, p 466. 
Leiigih .—470 min. (1 foot, 6J inches). 

Lej^ -Ventrals. 131 to 141. Subcaudals. 23 to 27. (I omitted to 

remark against one in a previous paper ^vith subcaudals 19 from 
Taunggyi, that the tail was incomplete.) 

Diain. — Buima. Hills between the Chindwin and Salween Rivers, as 
far North as Mansi and Sima, Let. 25® Long. 97*2® (Bombay colln.) 
S. Shan States (Thondaung. F. W. Taimggyi. Bombay oolln.) Karenni* 
(Brit. Mus.) Siam. Ratchaburi, on the Western Boundary. (M. 
Smith.) 

Genus—O phites iro^ler. 

1826 Lycodon. Ferrusac, Bull. Scien. Is at. p 238 {type L. audax~Hor* 
monotus modestus (l unieril and tiihron). 

1830 Ophitea WagUr. Syat. Amph.,p 186 {iyjit 0. inibcinctus {Bote)]. 

1853 Sphecodes. Dumeril and iSibron, Mem. Acad. Scieni. XXIll, p 461. (type 
S, albofuscus). 

1858 Tetragonosoma. Gunther, Cat. p 253 [type T. ejfrenia {CantoT)\ 

1863 Lyoophidion. Fetera, Mm. Beil. Acad., p 403 [type L.bipunciatum^ 
Ophites jara ( ^h'‘ . 

1868 Tytleria. Theobald, Cat. Jlept. As. biK. Mus., p 66 [type T. hypsirhinoides'-= 
OphitesaulicuH (Linrui)]. 

1870 Cercaspifl. (non JJvmeril and Bibron., 1854.) Beddoine, Madras Monthly 
Jour. Med. Sc. 

1884 Elapoides (non Bote, 1827.) Sauvage, Bull. Soc. Phil. (7), VIII, j) 144. 

122. (347) Ophites strlatus (Shaw) Shauls Wdf Snake, 

Lycodon striatus. Annandaie, J. A. S., Beng., 1904, p 208; Mem, A.8., 
Beng., Vol. I, p 194; Boulenger, Cat. Vol. /, 1893, p 349 ; Green. 
Spot, Zeylan. 1905, p 205; /. c. 1006, pp 233 234 ; Sarasin, Zool; 

Jahr. Jena. 1910, p 130; Sclater, List, Sn. Jnd. Mus. 1801, p 13; 
Wall, Spol. Zeylan. 1007, p 174; Bomb. ^. H. J. Vol. XVIII, p 110 
/. c. Vol. XIX, p 102; I c. Vd. XX, p 1034; Willey, Spol. Zeylan 
1906, p 233. 

Ophites striatus. Wall,Oph. Tap. 1921, pp 147. 

Ijtpid. —Ventrals. 150 to 196. Subcaudals. 34 to 66. 

Distn. — Ceylon, Peninsular India. To the Himalayas. Western 
Himalayas. Kasauli (F.W.) Punjab. Sind* Baluchistan. Persia. 
KLhwaja. (Iiid, Mus.). Transoaspia. 

123. (348) Ophites |ara (Shaw.) The Twin-spotted Wolf Snake. 

Lycodon jara. Boulenger, Cat. Voh I, 1893, p 350 ; 1. c. Vd. Ill, 1896, 
p 618; Bee. Ind, Mus. 1913, p 338 ; Sdater, List. Sn. Ind. Mus. 
1891, p 14; Wall, Bomb. N. H. J. Vol XIX, pp 344 on^ 619. 

Length.' —539 mm. (1 foot, 9J inches). 

Lepid. —Ventrals. 167 to 188. Subcaudals. 62 to 74. 

Diein. — Bengal. Alipur. Sibpur. (Ind. Mus.) Saraghat. (F. W.) Bast 
Himalayas. Pashok. Tindharia. (F. W.) Assam. Dibrugarh. Sadiya. 
Makum. Namsang. (F. W.) Dejoo, N« Lakhimpur. N. Cachar. (Ind. 
Mus.) Monacherra, Caohar.(Bombay oolln.)* Burma. Manipur, (F. W.) 
Pegu, T (Stoliozka.) 
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Note. —Specimens in the British Museum of Colonel Beddomo’s collect* 
ing are labelled “ Malabar ”, and Anamallays”. These localities arc 
to bo diecTodited for reasons cited in the note below Nairix 
jxirallelus. l^egu on the authority of StoJiczka calls for confirmation. 

124. (349) Ophitca anamallenils (Gliniher.) Qunther^s Wolf Snake. 

Lyoodon ananiallensis, Bouhnger, Cat. Vol. I, 1893, p 351; Sarasin, 
Zool. Jahr. Jena, 1910, p 138. 

IHstn. — fVcAtem Ghats. Anamalais. Wynad, 

Note. —In view of the fact that I have hod specimens of striatus and 
atdicus in which the loreal is divided into two, and specimens of 
both in which the anal is entire, I think this species may have to bo 
imitcd with aulicus. Only two spetiimens are known both of which 
arc in the British Museum. 

125. (351) Ophites aulfeus (Linn6.) The Cmmnon Wolf Snake. 

Lyoodon ulioua. Abercromby^ Sj)ol. Zeylan. 1911, pp 205 and 206 
AnnanJale, J. A. S.f Beng.^ 1905, pp 173 and 175; Boulengef^ Cai% 

Vol. /, p. 352 ; /. c. Vol. III. p 018; Blyth, And. Islanders^ 
pp 365 and 306; Fergnson. Bomb. N. H. J. Vol. X, p 71; Fearless. 
Spot. Zeylan. 1009, p 54; Sarasin. Zool. Jahr. Jena. 1910, p 131; 
Sclater. List. Sn. Ind. M'os. 1891, p 14 ; Wall and Evans. Bomb^ 
N. H. J. Vol. XIn. pp 348 and 016; Wall. Bomb. N. H. J. Vol.. XV. 
p 706 1. c. Vol. XIV. pp 293 and 387 ; /. c. Vol. XVHI. p 112; 
1. c. V / XJX. pp 87, 344, 019, 750, 757®; 898; 1 . c. Vol. XX. 
p 521; 1. e. Vol. XXVI. p 505 ; Rec. Ind. Mas. 1907, p 150; Willey, 
Spot. Zeylan. 1<K)6. p 233. 

Ophites aulioua. Wall. Oph. Tap. 1921, p 151. 

Length. —838 mm. (2 foot, 9 inches). 

Lepid.-—Ventrala, 177 to 224. Suhcaudals. 53 to 80. 

IHsln. — Ceylon. Peninsular India. /8i7id. Larkhana. (Bombay colln.). 
Himalayas. Kulu to Sikkim. Assam. As far North as Dibrugarh. 
Burjm. As far North as Myitkyina. South to Temisserim. East 
to Shan States. Andamans. Nicobars. Malay Peninsula. Indo-China. 
China. Yunnan. Southern lYovinces and neighbouring Islands. 
Malay-Archipelago. Java to Timor. Philippines. 

126. (Nil.) Ophites flavomacuUtus (Wall.) Wall's Wolf Snake. 

Lyoodon flavomaculatus. Sarasin. Zool. Jahr. Jena. 1910, p 138 ; Walh 

Bomb. N.JI.J. Vol. XF//,p 612. 

Types. —In the British Museum from Oudi and Kirkcc. 

Length. —350 mm. (I foot, IJ inches). 

fjepid .—Vontrals. 165 to 182. Anal. Divided. Subcaiidals. 63 to 62. 
Disin. — Western Chats. (Nasik. Kirkee. Poona. Doolali. Dhorwar. 
Sangli. Lat. 16° & Long. 75°) Berar. (Buldana, Lat. 20*5°, Long 
76°). 

Note. —Was conftised with L. jara for many years. 

127. (350) Ophites travancorfeus (Beddome.) Bed^lomFs Wolf Snake. 

Lyoodon travancoricus. Boidenger. Cat. Vol. J. 1893, p 355; Ferguson 
Bomb. N. H. J. Vol. X, p 71 ; Sarasin, ZiooL Jahr. Jena. 1910, p 
138; Sclater, List. 8n, Ind. Mus. 1891, p 14 ; Wall, Bomb. N. H. J. 
Vd. XVI, p 297 ; 1. c. Vol. XIX. p 756 ; 1. e. Vol. XXVI, p m. 
Tjength.-^142 mm. (2 feet, 5J inches). 

JHsin. — Hills of Peninsular India, Western Ohats. (From Matheran 
to Tinnevelly.) S. Arcot. Vizagapatam, (Bombay ooUn.) Jubbul* 
pore, C, P, (Bombay csolln.) 
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128. (352) Ophites atropurpureus (Cantor.) Cantoris Wolf Snake, 

Lycodon atropurpureus. Boulenger, Cat, Vd, /, 1893, p 350. 

Type. —From Mergui, is lost. 

Distn. — Bengal, Assam ? Burma. Mergui. 

Note, — ^The typo of Cantor’s suhfuscus (synonymous) from Bengal js 
also lost. No representative is known in any Museum. 

129. (354) Ophites fasclatiia Anderson Anderson's Wdf Snake. 

Lycodon fasciatus. BouUnger^ Cat. Vol. /, 1893, p 358; 1. c. Vol. Ill, 
1896, p 618 ; Evans, Bomb, N, H. J. Vol, XVIfp 169 ; Sclater, List 
Sn. Ind, Mus, 1891, p 15; Wall and Evans, Bomb, N, //. J, Vol. 
XIII, pp 372 and 616 ; Wall, Bomb. N. H. J. Vd. XVIII, pp 324 
and 779 : 1. c. Vol. XX, pp 279 and 948. 

Length. —934 inm. (3 feet, J of an inch). 

Lepid. —Ventrals. 201 to 213. Subcauclals. 74 to 94. 

I)isin.--East Himalayas. JDaijeeling Dist. (Ind. Mus.) Mungpoo. 

* (F. W.) Assam. Tezpiir. (Ind. Mus.) Khasi Hills. Burma. As far 

North as Mansi and Sima. (Lat. 25o. Long. 97^. F.W.). Chin Hills. 
Shan States. (Mogok. Maymyo. Taunggyi. F. W.) Siam. In the 
Peninsula N. of Kra. China. Yunnan. 

Note.'—l have examined a young example in the British Museum 
labelled L. gammiei by Mr. Boulenger, in which th(i costals art^ 17 
in midbody, ventrals 208, and subcaudals 91, which emphasises the 
close resemblance of this species to Dimnlon gamnnei. (Vide note on 
that species.) 

130. (Nil) Ophites mackinnoni (Wall.) Mackinnon's Wolf Snake. 

Lycodon mackinnoni. Wall, Brnnh, N. H, J. Vol XVII, p 29. 

Type, —From Mussoorie. Preservetl in the British Museuin. 

Length. —387 mm. (1 foot, ,3| inches). 

Lepid. —Ventrals. 164 to 184. Subcaudals. 47 to 57. 

Disin. — B estem Himalayas. Mussoone. Almora. Mukte.sar. Near 
Naini Tal. 

Note. —I have now seen eleven specimens. 


Genus.—CKRCAsriH Dumeril and Bibrov. 

1820 Hurria. (non Daudin 1803.) Kuhl BHtr. 'AooL Very. Anat, p 95. 

1837 Lycodon. (mm Ferrusac, Schlegel, Phys. Serp, II, p 109, p/7 T, 

figs 6 and 7. 

1854 Cercospis. (non Wagler, 1830.) Damcril and Bibron, VI I, p 390. 

131. (356) Cercaspis carinatus (Kuhi.) The Ceylon Wolf SnaLc. 

Lycodon carinatus. Boulenger, Faun, Brit. Ind. Bept. 1890, p 297 
Cat. Vd, /, 189.3, p 368; Sarasin, Zool. Jahr. Jena. 1910, p 127 
Willey, Sj)ol. Zeylan. 1906, p 233. 

Cercaspis carinatus. Wall, Spol. Zeylan. 1921, 399 and 404. Oph, 

Tap. 1921, p 162. 

Length .—730 mm. (2 feet, 4J inches). 

Lepid. —Ventrals. 188 to 198. Subcaudals. 51 to 64. Costals. Two 
headsdengths behind the head 17, midbody 19, two heads-lengths 
before the vent 17. 

^ Distn,^Ceylon. Plains and up to 3,000 feet. 

Note ,—^My reasons for removing this species from the genus Ophites 
are given in Spolia Zeylanicsa, 1921, p 404. 
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Genus.—D inodon Dumeril and Bibron. 


132. (355) Dinodon jtaminiei (Blanford). Gam wit's Wolf Snake. 

Lyeodon fiisciatUH. D'Ahreu, Bomb. N. II. J. VU. XXy p 857 ; 

1 . c. Vol. XXL p 1335. 

LyccKlon gainniiei. Boultnger, Cat. Vol. 1 1 1893, p 358 ; Sarasin, Zool. 
Jahr. Jena. 1910, p 140 ; SctaUr^ List. Sn. hid. Mus. 1891, 7 ? 15 ; 
Wall Bomb. N. II. J. Vol. XXL P 279. 

' Tppt .— From Darjeeling Dist. in the Indian Museum. 

J^n/fth. —1.118 mm. (3 /ect, 8 inches), 

Lepid .—GistaN. At inidbody 17 or 19. Ventrals. 206 to 222. Sub- 
oaudals. 98 to 105, 

Distn. — Eastern HimoJai/as. Darjeeling Dist. (Ind. Mus.) Kurscong. 
(D’Abreu.) 

Nok. —I have examined the type (Xo 8447 in the Indian Museum) and 
count the vcntrals 222, and the subeaudals 100 in pairs. The costal# 
are 17 anteriorly for about six heads-lengths, then become 19 and 
remain 19 till behind mid body, when they become 17, and later 
roduec to 15. In this feature 1 lK4i(‘ve the siieeimen will prove 
aberrant. A second specimen (No 17129 in the Indian Museum) has 
the costals in 17 rows to well behind midbody. T count the ventral# 
207, and the subeaudals 105. The si)(‘eies is extremely like Ophites 
fasciatas in alrnast every detail, but 1 am satisfiixl is not only distinct 
but should be placed in the genus Dinodon. 1 find that in both the 
specimens refernsl to, the prueeranterian tooth are small and 
number 2. The crantonan number 3 and progressively reduce in 
size, the first of the 3 being considerably larger than the praccrantcrian. 
This is tho arrangement of the to(dh in three other species of 
Dinodm of which I have skulls, viz., aeptentrionalis^ ruJozcm4Xtu8 
and semicarinatus. In the genus Ophites there are 2 small 

praecranterian tooth. 3’ho crantcrian number 2 only, tho posterior 
tH5ing the shorter, In this respect my four skulls of fasciatus agree 
with other Ophites. J have skulls of 7 species. The specimen 
referred to by D’Abreu as Ophites Jaiciatus was submitted to me 
for examination, and provi« to la' this species. I have scon four 
oxaniplcji. 

133. (353) Dinodon septentrlonalfs (Ghnthor.) Jerdon's Wolf Snake. 

Sub-species. —Dinodon septentrional is septentrional is Ounther. 

Bmiganis bungaroides. Sclaler, List. Sn. Ind. Mas. 1891, p 58. (part. 
No 7741). 

Lycoflon septontrionalis. Boulanger, Faun. Brit. Ind. Rept. 1890. /> 
295. 

Dinodon septontrionalis, Boidenger, Cat. Vol. /, 1893, p 363; 1. c. 
Kol.///, 1896, p 619; Bomb. N. H.J. Vol XVI, p 235; Walt, 
P. Z. S. 1903, ^ 90 ; Bomb. N. //. J. Vol X VUl, p 778 ; liec. 
Ind. Mus. 1909, p 621. 

Ijength. —1,020 mm. (3 feet, 4 J inches). 

, Lepid. —Ventrals. 207 to 217. Subeaudals. 81 to 92. 

Distn, — Eastern Himalayas. Darjeeling Dist. (Ind. Mus.). Phoobscr- 
ing, below Darjeeling. (F. W.) Assam. Namsang, Lat. 27Long. 
95*5®. (F. W.) Burfna- Mogok, Ruby mines. (Boulengc^r.) Karen Hili.s. 
(Brit. Mus.) S. China, Kuatun, Fokien. (Boulcnger.) Hills N. of 
Kiukiang. (Brit. Mus.) 
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Genus.—DEYOOALABfirs OurUher. 

134. (357) Dryocalamus nympha (Daudin.) The Bridal Snake. 

HydrophobuB nympha. Bovlenger, Fauti, Brit. Ind. Kept. 1800, p 
208 ; SclaUr, Liat. Sn. Ind. Mua. 1801, p 16. 

DryooalamuB nympha. Boidenger, Cat. Vol. /, 1803, p 370; Ferguson^ 
Bomb. N. //. J. Vol. X, p 71 ; Sarasin, Zool. Jahr. Jena. 1010, p 
128; WaU^ Bomb. N. H. J. Vol. XIX, p 287 ; Spot. Zeylan. 1021, p 
300. Oph. Tap. 1021, p 166 ; WiUey, Spot. Zeylan. 1006, p 233. 

Length. —608 mm. (1 foot, 8 inohes). 

J)ie^ — Ceylon. PeninatUar India. As far North as the Balarangam 
Hills on the Western side and Orissa (Kumbha. F. W.) on the 
Eastern. 

135. (350) Dryocalamus davisodi (Blanford.) Daviaon'a Bridal Snake, 

Hydrophobus davisoni. Boulenger, Faun. Brit. Ind. Rept. 1800. p 
200. SclaUr, List. Sn. Ind. Mua. 1801, p 16 {paH, No 3201). 

Diyocalamus davisoni. Boulenger, Cal. Vcl. I, 1893, p 372. 

Length. —700 mm. (2 feet, 3J inches). 

Diatn. — Bu/'tna. Tonasserim. (Nawlabu Hill. E. of Tavoy. Ind. Mua.), 
Slam. Indo-China. 

130. (368) Dryocalamus gracilis (Gttnther.) The Scarce Bridal Snake. 

Hydrophobus gracilis. Boulenger, Faun. Brit. Ind. Repi. 1890, p 208, 

Hydrophobus davisoni. Sdater, List. Sn. Ind. Mua. 1891, p 16 {part. 
No 8600). 

Dryocalamus gracilis. Boulenger, Cat. Vol. /, 1893, p 311 ; Sarasin’, 
Zool. Jahr. Jena. 1910, p 128; WaU, Rec. Ind. Mus. 1909, p 147, 
Bomb.N.H.J Vol. XIX, p2^ ’,Oph. Tap. 1921, p 169; WiUey, 
Spot. Zeylan. 1906, p 233. 

Length. —607 mm. (1 foot, 11J inches.) 

Le^. —Ventrals. 190 to 243. Suboaudals. 75 to 87. Anal. Sometimes 
divided. 

Diatn. — Ceylon. Peninaular India. Anamalais and Cuddapah Hills 
(Brit. Mus.) Berhampore, Orissa, (F. W.). 

Note. —Specimen No 8600 of Sclater’s list is undoubtedly this species. 
The coatals are in 15 rows. Ventrals. 236. Anal. Divided, (and in 
this feature aberrant). Suboaudals. 85. I support Solater in the 
doubt he has raised to the locality of this specimen (labelled False 
Island, Arrakan ?). 

Genus.—P tyas Fitzinger. 

1758 Coluber. Linni^part. Synt. Nat. 2, p 226 {type C herue). 

1708 Natrix, I/tui’enii, part, Syn. Rept. I, p 333 [type N natri.v {Linne.y] 

1843 Ptyas. Fitzinger, Syst. Rept., p 26 [{type Coluber blumenbachi) ^ 
P mucoaua (Linn^]. 

1854 Coryphodon. Dumetil and Bihron, part, Erp. Gen. VII, p 180. 

1854 Ablabcs. Dumeril and Bihron, part. Erp. Oen. VII, p 326 

1860 Zaooys. Cope, Proc. Ac, Philak, p 563 [type Z dhu?nnadea {Cantor.)! 

1800 Leptophis. {non Dumaril and Bibron, 1854). Hallowdl, Proo, Ac, Philad, 
p 603. 

1864 Zapyrus. Gunther, Rept. Brit, Ind., p 250 (type Z fi4acua), 

1890 Zamenis. Boulenger, part. Faun. Brit, Ind, i^pf, 1890, p'324. 
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137 (397) Ptyas mucosus (Linne.) The Dhaman or Common Rat Snake; 

Zamftuift mucosus. Abercrornby, Sn. of Ceylon, 1910 ; pp 47, 03 and 73 ; 
SpoL Zeylan, 1911, p 205 c. 1913,/) 146 ; Alcock and Rogers P.R, 
Soc, 1902, p 451; Jl nnandale, J, A. S,, Beng, 1905, p 175; Ret, Ind, Mu^, 
1912, pp 37, 48 and 53 ; Beadon, Bomb, N, H, J. VoL XX, p 228. 
Boulenger, Cat, Vol /. 1893, p 385; c, Voh 111, 1890, p 621 ; 
HAbreu, Bomlf, N, H. J. VoL XXI, p 1099 ; l,r, Vol, XXIV, p 753. 
Fenlon, Bomb, N, II. J. Vol. XIX, p 1002; Ferguson, Bomb, N. H, J. 
Vol. X, pl\; Oleadow, Bomb. N. H, J, Vol, XVII, p 246 ; KelsalJ, 
Bomb, N, H. J. Vol, XII, p 783 ; Millard, Bomb. N. H. J, Vol. XV. 
p 348; 1. c. Vol. XVII, p 245; Millett, Bomb, N. H, J. Vol, XIX, p 
759 ; Mullan, Bomb. N. H. J. Vol, XVIII, p 919 ; Pearleas ; Spol. 
Zeylan. 1909, p 54 ; Snrasin, ZooL Jahr. Jena. 1910, p 132 ; 
Sdaler, List, Ind. Mus. 1891 p 20 ; Sundara Raj, Bomb, 
N. II, J, Vol. XXIII, p 789 ; Venning, Bomb. N, H, J, Vol, XX, 
p 339; Wall and Evans, Bomln N, II. J. Vol. XIII, pp 353 a7id 020; 
Wall, Sjml. Zeylan. 1905, p 3; Bo7nb. N, H, J. Vol, X VI, pp 298 ayid 
393 ; Ic. Vol XVII, pp 259, 1017, and 1033 1. c. Vol. XVIII; pp 113 
and 157 ,* U Vol, XIX. pp 207, .345, 023 and 757 ; 1. c. Vol. XXI, 
pp 134 and 1034 ; 1. c. Vol. XX/J I, p 108 ; Willey, Spol, Zeylan. 
1906, p 233. 

J?2aocys muoosus. Wall Bomb. N. H. J. Vol. XXJII, p 108; l.c. VoU 
XXVI, p 500 ; Spol, Zeylan. J921, p 399, 

Ptyas ruucoauR. Wall, Oph. Tap. 1921. p 172, 

3,583 mm. (11 feet, 9 inches). 

Jjfpid. —Ventrals. 180 to 213. Sulxjaudals. 95 to 146. 

Diatn.- Ceylon. Peninsular India. To the Himalayas. Sind, 
Baluchintan. Afghanidan. Transcaspia. Assam. North and South 
of the Brama]mtra. Bnfma. Andamans. Malay Peninsula. 
Indo-Chlna. 8. China. Including n(‘ighbouring Islands and For¬ 
mosa. Malay Archipelago. Java. 

Note. —In the Bombay Natural History Journal Vol. XXIIT, p 108, 
J gave reasons for removing mucosus (Linn6) from the gemus 
Zarnenis, and im^ludcd it with the genus Zdocys, but Cope’s Zaorys 
1860, is antedated by Fitzinger's Ptyas. 184.3. All the six species 
referred to in Boulengcr’s Catalogue under Zaocys (Vol I, p 374) 
must now bo grouped with inuraaiia under the name Ptyas, 

138. (405) Ptyas nigromarginatus (Blyth.) BlytXs Rat Snake, 

Annandale, Rec. Ind. Mus. 1911, p 2\1 ; Boulenger, Cal. FoZ./, 1893 
p 370 ; SeJafer, List. Sn. Ind. Mus. 1891, p 29 ; Wall, Bomb. N. II. J, 
Vol. XVfll, p 325 ; l.c. V(l. X/X, pp 344 and (521. 

Length. —2,363 mm. (7 feet, 9 iiiches.) (Blyth). 

Lepid. —Ventrals. J89 to 205. Hubeaudals. 120 to 142. 

Distn. — Eastern Ilitnalayas. Nepal to Sikkim. Asmm. Khasi 
Hills. Naga Hills. (Kohimu, F. W.) China. Yunnan. (Lu-shui-ho, 
Su-chiian Province. Annandale). 

439. (<Vt7.) Ptyas tenasserimensis (»Sclater.) Sclate/s Rat Snake. 

Boulenger, Cat, Vol. /, 1893, p 378 ; Sclafer, List, Sn, Ind, Mus. 1891, 
p 30. 

Type. —In the Indian Museum from Tenasserim, 

Distn, — Burma, Tenasserim. 

Note. —Known from a sin^e spt'oimon in the Indiah Museum. 
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Oomis— Zamenis Wagler, 

140. (396) Zamenis korros (Schlegol.) Sdihgel's Jiaf Snake. 

Zamcnis korron. linnlenger^ Cat. Vol. /, 1803, p 384 t /.r. VoL 11! 

' 181M5.821 ; Sclater^ LiaU Sn. Ind. Mum. 1891, 7 ) 20 ; Wall and 

Evans, Bmnh.X. II. J. VoLXUI, pp 353 and 020 . ; Wall, Rotnh, 
N. H, J, Vol. X yill, p 32(»/. c. Vol. XIX, pp 345 (nid 022. 

Ltnxftli. —2,198 mm. (7 fret, 2.> inches). 

l^pid. — Ventrals. 100 to 187. Sab<*aadalK. 120 to 147. 

DiMn. — Eastern Uitnalayas. Assam. North and South of the Brama- 
putra. Eastern Bengal, (’hittagon^. (Ind. Mus.) Burma. Plains 
and Hills. Shan State.s. (Lashio. Bombay eolln.) Tenaaaorini. 
(Ind. Mus.) Malay Penlnsida^ Siam. Imlodldna. China, 
Yunnan. South ; Provinc(‘s, and neighbouring Islands. Malay 
Archipelago. .Sumatra. Java. Formosa Y 

141. (398, 399) Zamenis ventrlmacuUtuf (Gray) Cray's Rat Snake. 

Zamenis rhodorhachis. Alcock and Finn, J, A. S., Beng,, 1890,/> 503, 
Amiandule, J.A.S., Beng., 1904, p 209. Boulenger, Cat. Vol. I. 1893, /r 
398 ; 1. c. Vol. Ill, 1896, p 023; 1 \ Z. S. 1919, p .301; Wall, Bomh. 
X. II. J, Vol. XVIII, p 798 ; I, c. Vol. XXI, pp 134 and 1035. 

Zamenis voutrimaculatug. Boulenger, Cat. Vol. 1, 1893, p 399 ; 1. c. Vol. 
Ill, 1896, p 623; Sarasin, Zool. Jahr. Jena. 1910, p 143; Sclatei'r 
List. Sn. Ind. Mus. 1891, p 27; Wall, Bomb. N. II. J. Vol. XXIII, 
p38. 

Zamenis ladaccasis. Sclater, List. Sn. Ind. Mus. 1891, p 27, 

Ijength. —1,232 mm. (4 feet and J an inch). 

Lepid. —Ventrals. 199 to 246. Subcaudals. 82 to 145. 

Disin, — Africa. Egypt to Soinahlaml. Arabia. From Mesopotamia in 
the Xorth to Aden Hinterland in the South. Persia. Tranmtspia. 
Afghanistan. X. IV. India. Baluchistan. Chifraf. Oilgif. l^lak. Sind. 
Punjab. Peninsular India, llajputana. (tujerat. (l)eesa. Bombay 
colln.) Bombay Pres. (Khandesh. Deolali. Bombay coUn. 
ll extern Ilimalaf/as. As far East as l-amgarrah, Almora District 
(F. W.) 

Xote. —I cannot separate this 8peei<*H from rhodorhachis Jan. It ih 
as variable in colouration as Z diadema, but I do not think these 
varieties deserve rceognilioii as subspecies. 

142. (400) Zamenis karelini (Brandt.) Karelin's Rat Snake, 

Annamiale, J. A. S., Beng., UK>4, p 200; Ahnck and Finn.J.A.S. 
Beng. 1890, p 563; Boulenger, Cat. Vol. I, 1893, />. 401; Svlater, List, 
Sn, Ind. Mus. 1891, p 28; Waif Bomb. X.fl.J. Vol. X.K, p 1035. 

Lepid.- V'cntrals. 192 to 213. Subcaudals. 92 to 111. 

Vistn. — Tramscaspia. Turkestan. Persia. Afghauistun. BaluchisUiu. 

143. (401) Zamenis gracilis (Gunther.) CuntheVs Rat Snake. 

Boulenger, Cat. Vol. I, 1893, p 404 ; 1 . c. Vol. Ill, 1890, p 024. 

Distn, —Peninsular I ndia. Bombay. Poona. (Murray.) Satara. Asirgarh, 
Lat. 21*5' Long. 7(V2^* (Bombay colln.) Sind. (Murray.) 

144. (XU.) Zamenis florulentus (Geoffrey.) Geoffrey's Raf Snake. 

BonleMget, Cat. Vol. I, 1893, p 402; /. c. Vd. Ill, p 021; P. Z. S. 
1919, p 302; Wall, Bomh. X. H. J. Vol. XVIII, p 689. 

Bistfi.- X. E. Africa. Egypt to Somaliland. BaluchiMan. QuettOr 

(F. W.) 
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145. (402) Zamenis fascYolatus (ShaAv.) The Fasciolated Rat Snake, 

Bonlenger, Cat. Vol. /, 189.3, />404 ; Sarasin, Zool, Jahr. Jena, 1910, />. 
nil; Srluter. List. Sn. Ind. Mas. 1891, /) 28; WaU^ Bomb. N. H. J. Vol. 
XVUL P 110; Ic. Vol. XXIIL j) 34; Oph. Tap. 1921, p 191; 
WUlet/. Spot. Zfi/lan. 11M)6, p 23.3. 
he pi f 1. yenim\9. 101 to 2.32. 

iJistn. —Ceylon. Peninsular India, 'fo tho base of the Himalayas. 
To Calfutta in the N. East 3 o the Punjab in the .N. West. (Ambala. 
Bombay eolln.) 

Note.—\ doubt it.s oeourrrnfe in the Malay Peninsula for reasons cited 
in the note to Typhlops both riot hynchns (q.v.). 

140. {Nil.) Zamenis raverglcrl (Mcnotries.) RavergiePs Hat Snake. 

Boulengei\Cat. Vol. /, 1893, />405;/. e. Vol. Illy 1890, p 625; Srlater. 
List. Sn. I ml. Mas. 1891. 7)29; Wall, Hoinb. N.Il.J. Vol. XXJ, pjr 

1,37 10 : 10 . 

Distn.—Transcaucasia. Transraspia. Tnrhesfan. Persia. Afghanistan, 
Baluchistan (E. \V.) Chitral. (E. VV.) N. W. Frontier. (Paiwar Kotal. 
E. VV.) 

147. (40.3) Zamenis dladema (Schlegel.) The Royal Hat Snake. 

AnnandaU, J. A. S.. Jieng., 19<4. p 208; Boulenger, Cat. Vol. I 1893, p 
411 ; c. Vol. HI, 1890, p 20.5; P. Z. S. 1919, p :i02; SclateCy List, 
Sn. Ind. Mas. 1891, p 28: Wall, Bomb. X. U. .J. Vol. XXI, pp i:i8 
and 10:10 ; 1. c. Vol. XXUl, p 210. 

Dtsfn. — N. Africa. Algeria to Egypt. Arabia. Persia. Larkestan. Afgha¬ 
nistan. Batuchi'ffan. X. II . Indta. Chitral, X. IV. Frontier. Punjab., 
Petnnsu la r India. ana. As far South as Cut eh. (Bhuj. Bom¬ 

bay eolln.) and (luzerat. (Ainnodabad. Bombay eolln.) As fur East 
as Earukhabad, IM\ (E. VV ) 

148. (404) Zamenis arenarius V»on\oni^cv. Murray's Hat Snake. 

Boulenger, Cat. Vol. I, 1893, p 41,3. 

Distn. -X. II . India. Sind. Kajputana. 

(ienus —Lytoruynchus peters. 

149. iX(l) Lytorhynchus ridge^ayi Boulonger. Hidgeivays Desert Snake. 

Alrock and Finn, J. A. S., Beng. p Annandale, J. A. S., 

Beng,, 1904, p 208; Boulenger, Cat. Vol. I, 1893, p 415; Wall, Bomb. 
X. II. J. Vol XXI, p 10.37. 

Lepid .—Ventrals. 171 to 185. Subeamlala. 42 to 52. 
Pistn.—Transcaspia. Afyhanistan. Baluchistan. :\lan, (Jusht, Kneha, 
Sib, Kanki. (Bombay eolln.) Quetta. (E. VV'). 

150. (.395) Lytorhynchus paradoxus (Cunther.) OilntheVs Desert Snake, 

Boulenger, Cat. Vo! I, 189.3, p 410. 

histn.— Sind. Punjab. Multan. (Bombay eolln.) 

151. (A//.) Lytorhynchus maynardi Ahoek .and Eiun. MaynarPs Desert 

Snake. 

Alcock and Finn, J. A. S., Beng, 1890, p 61^2; AnmndaJe, J. A. S., 
Ihrig.f 1904, p 208. 

Type. —From near Probat, Pcrso-Balueh Frontier. PresorAetl in thtr 
Indian Museum. Co-type iu the British Museum. 



620 JOURUTAL, BOMBAY NATURAL H18T. SOCIETY. Tol, XXIX 


Lepid, —Costals. In 19 rows in inidbody. Ventrals. 181 to 192. Ana 
Divided. Subcaudals. 55 to 58. 

Distn. — Baluchistan, 

Genus.— -XENELArHis Gunther, 

152. (415) Xenelaphis hexagonotus (Cantor.) Cantor"a Ral Snake, 

Bouknger, CcU, Vol. II, 1894, p 8. 

Disttk — Buima, Arakan. Malay Peninsula, Malay Archipelayo, Sumatra 
Borneo. Java. 


Genus.— Coluber* LinnK 

153. (413) Coluber Irenatui (Gray.) Gray^s Coluber, 

Boulengert Cat, Vol, II, 1894, p 58. 

Diatn, — Assam, Khasi Hills. 

154. (412) Coluber praalnua Bl 3 rth. BlytKa Cduber, 

Annandcde, Bee, Ivd. Mus, 1911, p 218 ; Boulenger^ Cat, Vol. 11. 1894> 
p 59; Sclater, List, 8n, Ind, Mus, 1891, p 32; Vennitig, Botrib, N, H 
J. Vol, XX. p 337; Wall, Bomb, N, H, J. Vol XIX, pp .346 and 825. 

Lepid, —Ventrals. 191 to 209. Subcaudals. 91 to 110. 

Distn ,— haattm Himalayas, Sikkim. Assam, Garo Hills, Khasi Hills. 
Naga Hills. (F. W.) Burma, As far North as Mansit (Lat. 2413®. Long. 
96‘3®. Bombay oolln.) Bhamo. (Ind. Mus.) Chin Hills. N. Shan 
States. (Ruby Mines. Bombay colln.) S. Shan States. China. 
Yunnan. (Ind. Mus.) 

tiVo^e.—There is another Mansi (Lat. 24*7®. Long. 96*7®), 

155. (373) Coluber porphyraceua Cantor. Hit Broad-barred Coluber, 

Ablabes porphyraceus. Annandale, Bee. Ind, Mus, 1911, p 217 c. 
1912, pp 37, 47 a7id 53 ; Boulenger, Fawi, Brit, hul. Kept. 1890, p 
308; Sclater, List. Sn, Ind. Mus, 1891, p 19; Venning, Bomb. N, II. J, 
Vot. XX, p 337; Wall and Etnns, Bomb, N.H.J, Vol. XIII, pp 343 
and 611. 

Coluber porphyraceus. Annandale, J. A. S„ Beng., 1905, p 175; 
BouUfiger, Cat, Vol II, 1894, p 34; Wall, Bomb, N, II, J. Vol 
XVIII, p 326; I c. Vol XIX, pp 345 and 827. 

Length, —991 mm. (3 feet, 6 inches). 

Lepid, —Ventrals. 190 to 218. 

Distn,—Eastern Himalayas, Jalpaiguri Dist. Sikkim. Assain, Abof 
Hills. Sadiya. (F. W.) Sibsagar (Ind. Mus.) Garo Hills. Khasi 
Hills. Naga Hills. Burma, Kuchin Hills. (Hotha., Ind. Mus. Sadon 
Lat. 24*7*^. Long. 98®. Bombay colln.) Manipur. Chin Hills. 8, Shan 
States. Andamans, (Annandale.) China, Yunnan. Fokien. 

Note, —I do not credit its occurrence in the Malay Peninsula for reasons 
cited in the note to Typhlops bothriorhynehus, I cannot trace the 
authority for Sumatra, and also discredit this as a locality until 
confirmation. 


♦Stejneger (Herp. Japan 1907, p 307) attempts to invalidate Coluber Linn6, 
1766» and substitute Fitzinger 1833, on the representation that Linn5 
xlid not cite a definite genotype, and Fleming in 1822, and Boie in 1826 sdectod 
.as types species that were unknown to Linn4. The matter should be referred 
to an International tribunal to decide, and until a decision has been given it 
^on|d be unwise to change the name. (See also footnote to Vipera.) 
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150. (411) Coluber melanurus Schlegcl. ScMegeVs Coluber. 

AnnandaJe,J.A.S., Beng.fldO^, ppllZ and 175; Boulengeft Cat, Vol, 
//, 1894, p 60; Sarasii}^ Zool. Jahr, Jena, 1910, p 145, Sclater, List 
Sn. Ind. Mu8 . 1891, p 32. 

Lepid. —Suboaudals. 89 to 115. 

Distn. — Burma. Tenasserim. (Mergui. Tnd. Mits.) Andamans. Nioobars, 
Malay Peninsula, Malay Archipelago. Sumatra. Niae. Borneo; 
Java. China P 

Note, —Malcolm-Smith questions the authenticity of China. 

157. (410) Coluber radiatus Sohlegel. The Copper-headcd Coluber. 

Annandale, J, A. S., Beng., 1905, p 210; Boiden^er, Cat. Vol. II, 1894, 
p 61; Bee, Ind, Mus. 191.3, p 3.58; Sclater, List. Sn. Ind. Mus. 1891, 
p 32; Wall and Evans, Bomb. N, H. J. Vol. XIII, pp 345 and 614; 
Wall, Bom. N. II. J. VoL XVHI, p 327 ; 1. c. Vol XIX, pp 347. 
757a and 825; I c. Vol XXII J, p 206. 

Length. —2,1.35 mm. (7 feet). (Rev. 0. Leigh, S.J., in a letter to me 
from Kurseong, 21-7-09.) 

Lepid. —Vontrals. 224 to 250. Subcaudals. 85 to 106. 

Disln.^-Orissa. Cuttack. (Ind. Mus.). Bengal. Backergunj. (Ind. 
Mu8.)Kakina, Rungpore District. Cooch Behar. (Bombay coIln.) 
Eastern Himalayas. Buxa Dooars. (F. W.) to Sikkim. Assam. As far 
North as Sadiya. (F. W.) Khasi Hills. Naga Hills. Burma. As far 
North as Monywa and Mandalay. S. Shan States. Tenassorim. Malay 
Peninsula, Malay Archipelago, Sumatra. Java. Siani. Including 
Coastal Islands. Cochin China, China. Southern Provinces and 
Coastal Islands. 

158. (Nil.) Coluber leonardi Wall Lexmnrd^s Coluber. 

Wall, Bomb. N. II. J. Vol XXVIII,p 43, I c. VU, XXIX, p 407. 
Type. —l<Yom Sinlum Kaba. Now preserved in the British Museum. 
Length.'-QS6 mm. (2 feet, 3 inches). Tail. 113 mm. (4i inches). 

Lepid. —Costals. Two heads-lengths behind the head 19, midbody 
19, two hoods-lengths before the vent 17. Vontrals. 205 to 223 P 
Anal. Divided. Subcaudals, 50 to 56 divided. 

IHstn. — Burma. Sinlum Kaba (Lat. 24®. Long. 97’5"'), Assam^ 

159. (407) Coluber cantoris Boulonger. Cantor's Coluber, 

Coluber reticularis. Boulenger, Faun, Brit. Ind, Rept, 1890, p 3.32 ; 

Sclater, List, Sn. Ind. Mus. 1891, p 31. 

Coluber cantoris. Boulenger, Gat. Vol. II, 1894, p 35 ; Wall, Bomb, 
N. H. J Vol XIX, pp 345 and 898. 

Ijcngth. —1,372 mm. (4 feet, 6 inches). 

Lepid. —Ventrals. 213 to 236, Suboaudals. 65 to 88. 

Disin. — Fsastem Himalayas, Nepal to Sikkim. Assam. Garo Hills. 
Khasi Hills. Burma ? 

Note. —The localities Pegu and Rarari Island (Ind. Mus.) seem to me 
to call for confirmation. 

too. (A^i2.) Coluber pavo (Annandale.) Annandale's Coluber. 

Ablabes pavo. Annandale, Rec. Ind, Mus, 1912, pp 37, 47 a^id 63 5 
Prater, Bomb, N. H, J, Vol XXVI, p 683. 

Coluber pavo. Wall, Bomb, N, H, J, Vol XXVI, p 866. 

Type, —]^m Abor Hills, preserved in the Indian Museum. 

Length, —1740 mm. (5 feet, ^ inches). Tail* 330. film (1 foot^ 
1 inch). 
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Lppid, —Cobtalx. Tn 21 row’s in iiiidbo<ly (not 19). Vcntrals. 225 to 
238. Subcaudals. 80. 

Didn, — Aif$am, Abor Hills. (Hotiing. Iml. Mus. Type.) Burma, Kindat. 
(Lat. 23*8®. ix)ng. 94*5®. Konglu. J^at. 27*20. l^ong. 97*50. Boinbaj’ 
eolln.) 

Kofe.—l find the scales 21 in midbody in the ty|}e and two others. 

*1C1. (408) Coluber hodgsonl (Giuither.) Hwhjsona Coluber. 

Boulenger, Cat, VoL II, 1894, p 35; Sara^^ln, Zaol. Jahr Jtna, 1910, 
p 146; Sdater, IaaI, Sn, Ind, Mm. 1891, j) 31, 

lAin^th. —1,014 mm. (5 feet, inches). 

Lepid, —Gostals. 2,3 (rarely 21) in midl)0<ly. Vcntrals. 2.33 to 247, 
Hubcandals. 79 to 92. 

THstn, — Himalayas, From Ladak and K»rshmir (Srinagar. Bombay 
colln.) to Sikkim. Assam, Garo Hills. (Ind. Mus.). 

NtAe .—Flower very properly questions th(^ authenticity of Hanitsch's 
record of this six^cios from Singa|K)r(\ 

462. (409) Coluber taalurug (Cope.) (■ape's Colulter. 

Coluber tflBniurus. Annandale, Rec. Ind, Mus, 1911, p 217 ; I, c, 
1912, pp 37, 48 and 53 ; Boule/nger, (Jat. VoL If, 1894, 47 ; /. c, 

Vd, Hit 1896, p 627; Bnfhr, Bomb. N, H, J, Vd. XII, pp 424 
and 425; Sdater, List, Sn. Ind, Mu^. 1891, p 31; Vennimj, 
Bomb. N.JU. Vol. XX, p 338; Walt, Bomb, N,H.J. Vol. XfX, p 34(i. 

length, —1,677 mm. (5 feet, 6 inches), 

Lepid, —Ventrals. 230 to 235. Subcaudals. 90 to 107. 

Distn, — Eastern Himalayas, Assam. Al)or Hills. Burma. Chin 
Hills, China, Yunnan. (Ind. Mus.) Yangtse Valley to Pekin. 
Formosa. Korea, Manchuria. Amur. 

Note. —Stejneger (Herp. Japan 1907, p 319) points out that the speci¬ 
mens from Siam, Malay Penin.sula, Borneo, and Sumatra recordt'd 
ns tceniurus conform to a type H]K'cifioally distinct from this species, 
viz., grahowskyi Fischer. With this opinion I fully concur. 

163. (414) Coluber oxycephalus Boie. Botes Coluber. 

Horpetodrvaa prasinus, Bhfth, Andaman Islanders, p 305; J. A. S., 
Beng., Vol. XXIIJ, p 291. 

C^oluber oxycephalus. Annandale, ./. A. S. Beng. 190.3, p 175; 
Bovlenger, Cat. Vol. II, 1894, pp 56 and 357 ; /. r. Vol. Ill, 189t], 
p 627 ; Sarasin, ZnoL Jahr. Jena. 1910, p 145; Sdater, List. Sn, 
Ind. Mus. 1891, p 33 ; Wall and Emns, Bomb. N. H. J. Vol. XIII, 
p 614. 

Lepid. —Subcaudals. 121 to 157. 

Disfn. — Eastern Himalayas. Harjeeling (Dist, ? Ind. Mus.). Bunm. 
Pegu. (Ind. Mus.) Tenasserim. Andnmxinu. Nicohars. Malay 
Peninsula. Siam. Peninsula N. of Kia. (Malcolm Smith) Jfa/a// 
Archipdago. Borneo. Java. Philip/nneA. 

44. (406) Coluber heletia Daudin. DaudhCs Coluber, or the Trinket Snake, 

Bovlenger, Cat, VoL JI, 1894, jjp 36 and 357; Ferguson, Bomb. 
N. H. J. Vol. X, p 72; Pearless, SjhjI. Zeylan. 1909, p.34; Sarasin, 
Zool. Jahr. Jena, 1910, p 130; Sdater, List. Sn. Ind. Mus. 1891, 
p 31; Wall, Bomb. N.H.J. Vol. XVI, p 394; l.c. Vol. XIX, p 
757; l.c. Vol. XXII, p 22; /. c. Vd. XXVI, p 566; Spot. Zeyhn. 1921, 
p 399 ; Oph. Tap. 1921, p 197; Willey^ Spot, Zeylan. 1906, p 233. 

length. —1,601 mm. (5 foot, 3 inches). 
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Jjepld, —Ventrals. 217 to 265. »Subcau(lal8. 73 to 100. 

Didn, — Ceylon. Penitwdaf India. To JSind in the North-W(*st, and 
Jalpai^uji Dmt. in the North-East. Western Himalayas. Almora 
Jlistrict. (F W.) Assam. Naga Hills. (Samaguting. Ind. Mus.) 

(iJenus—T)KN*DRorHis Boie. 

465. (420) Dendrophis caudolineolatus Gunthor. Gunther's Bronze-hacl. 

Dcndrophis oaiidoliiu‘olatus. Bonlengert Cat. Vol. JJ, p 86; Ferguson^ 
Bomb. N. II. J. Vol. X, 1895, p 72; Sarasin, Zool. Jahr, Jena. 
1910,71 128; llVi//, Bee. ImL Mua. Any. 1921, p 151; Htc. Ind. 

Mus. Aug. 192 \. p 218. 

l)(‘ndrop]us caudolincatus. Willey^ Spnl. Zeylari, ltX)3, p 86; 1. c, 
1900, p 233. 

length .—876 nini. (2 foot, 10^ inchos). 

VentralK. 149 to 164. Snboaiidala. 119 to 128. 

Dlsln. —S. Indio. Uaninad (Ind. Mus.). Travancore. (Ferguson.) Ceylon. 
Nole.— i have examined all the Indian spt^eimens referred to. 

166. (iVi7.) Dendrophis effrenfs Werner. Werner's Bronze-hack. 

Dcndrophis eflivnis. Werner, Rept. Nat. Hist, Mas., Hamburg, 1909, 
p 221; Wall, Rfc. Ind. Mus. Aug. 1921, p 152; Oph. Tap. 1921, p 219. 
Ty}w ,—I'Yoin G<';ylon. IVeservcil in tin* Hamburg Natural History 
Museum. 

Length.'— mm. (2 f(‘et, lOj inelies). 

Lepid. —(Wals. In 13 rows in midliody. V^aitrals. 175. Subcaiulals. 
129. iKireal, none. 

Distn. — Cfi/hn. Aequir(‘d from Mr. John Hagonback, said to bo 
from Colombo. 

Note.- May ])rovo to l>o an example of D. comhlineolatns alierrant 
in that it has no loreal, as I have s(*en a 8p<*eimcn with the loreal 
confluent with the praefrontaJ on one side. Boulonger (Cat. Vol. 
Ill, p 630) reeoi’ds a similar anuinaly in a s|Xicimen of 1). tristis. 

107. (NiV.) Dendrophlfgorcl Wall. Gore's Bronze-back. 

Dendrophis pietus. Sclaler, List. S?i. Ind. Mus. 1891, j) 34 (mirt 
Nos 3145, 4042, 7703, 7705, 7707 and 7736). 

Dendrophis gorei. Annandale, Rec. ind. Mus. \0\2, ppWl,4% and 
(jHjrt No 16871 from Kobe); Walt, Bornb.N.H.J. Vol. XIX, 
p829; l.c. Vol. XXII, p 039; Rec. Ind. .Uus. Aug. 1921, p 15:j! 
Types.— Fioni Namsang, Jaipur at the base of the Naga Hills, Prescr- 
V(h 1 in tlie British Museum. 

Ijtnglh. —825 mm. (2 feet, 81 inches). 

y.^'piW.- Costals. Tn 13 rows in mid body. Ventrals. 187 to 199, Anal. 

divided. (Rarely entire.) Subcaiidals. 139 to 153. 

Distn.—Eastern Himalayas. Darjeeling Dist. (Nos 7703, 7705, 
7736. Ind. Mus.). Assam. Kobe. Abor Ex|K'dn. (No 16871. Ind! 
Mus.) Dibnigarh (F. W.). »Sil)sngar (No 4042. Ind. Mas.). Garo 
Hills (No 3945. Ind. Mils.), Naga Hills. (Jaipui’, F. W. Samaguting. 
No 7707 Ind. Mus.) Bur nut. S. »Shan States (Tauiiggyi. Bombay 
ooUn.). 

168. (417) Dendrophis ptetus (Gmelin) Chmliita Bronze-back. 

Dendrophis piotus. Ammndale, J. A. 8., Beng., 1906, pp 174 a 7 id 175; 
Blyth, Aruianuin Islanders, pp 365 and 366 ; BouU^iger, Cat. Vol. 
ii, 1893, pp 78 and 358; Barasiti. Zool. Jahr. Jem. 1910, p 131; 



624 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XZ2X. 


ScUUer, List, Sn. Ind, Mits, 1891, p 34 (part, No$ 4074, 4483^ 
4484, 4485, 4486, 4487, 4489, 4490, 4491, 4492, 4493, 4494, 7682 ; 
7683, 7686, 7687, 7691, 7692, 7696, 7698, 7700, 7701, 7704, 7706^ 
7709, 7710, 7711, 7712, 7714, 7718, 7734, 7735 7886, 8814, 8886, 
8894, 8897, 8898, 12542); Wall and Evans, Bomb, N, H, J, Vol, 
XIII, pp 345 and 615; Wall, Bomb, N, H, J, Vol, XVIII, p 189 ; 
/. c. Vol, XIX, pp 347, 787 and 827 ; I, c, Vol, XXV, p 509; Rw. 
Ind, Mus, At^, 1921, p 153. 

Dendrophis gori. Amiandalt, Rtc, Ind, Mns, 1912, pp 37, 48 and 53 
(paH, Nos 16830 and 16993). 

Len^h, —1,220 ram. (4 feet). 

Lepid, —Cofitalfl. In 15 rows in raidbody. Ventrols. 173 to 211. 
Subcaudals. 110 to 164. 

JHstn, — Western Himalayas 7 Kathgodam. (F. W.) (Stoliczka.). 
Eastern Himalayas, Sikkim. Asscm, Plains and Hills. Hurma. 
As far North as Siraa. (Lat. 25®. I^ong. 96®. Bombay colln.) S. Shan 
States. (Taunggyi, Bombay colln.) Tenasserim. Andamans, 
Nicobars, Malay Peninsula. Siam, Indo-China, China ? 
(Hongkong. ? F. W.) Malay Arddpelago, Sumatra. Further East 
to Philippines. 

NoU.^lt is not certain whether it is this snake or D, tristis, Stoliczka 
refers to from the Western Himalayas, and there is a similar doubt 
with regard to the specimen I encountered at Kathgodam. 

169. (416) Dendrophis grandoctills Boulenger. Beddome^s Bronze-back, 

D. grandoculis. Boulenger, Cat, Vol, II, 1893, p 84 ; Ferguson, Bomb, 
N. H, J, Vol. X, p T2 ; Sarasin, Zool, Jahr. Jena, 1910, p 138 ^ 
Wall, Bee. Ind, Mus. Aug, 1921, p 166. 

Lepid, —Costals. Li 15 rows, Ventrals 167 to 188. 

Distn, — Hills of 8. India, South of the Goa gap. Tinnevellv. 
Travancore. (Brit. Mus.). Nilgiris. (Kollcngode. Bombay colln.) 
Wynad. (Brit Mus,). 

J70L (Nil.) Dendrophis proarchus Wall. Walls Bronze-back. 

Dendrophis pictus. Sclater, List. Sn. Ind. Mus. 1891, p 34 (part Nos 
3998,4046,6909, 7680, 7713, 7717, 11368); Wall, Bon\b. N.B.J, 
Vd. X VII, p 189. 

D. in oarchos. Wall, Bomb, N. II, J, Vol. XIX, pp 827 and 898 
Rec, Ind. Mus. Aug, 1021, p 167* 

Types, —From Upper Assam, in the Bombay Natural History Museum. 
Lefngjh, —1,296 mm. (4 feet, 3 inches). 

Z>p^.—Costals, 15 in midbody, Ventrals. 181 to 196. Subcaudals. 
141 to 157. Anal. Entire. 

Diein, — N, E, India, Upper Godavery Dist, (No 6909. Ind. Mu8.> 
Bengal. Jalpaiguri Dist (F. W.). Chittagong (F. W.) Assam. As far 
North as Sadiya. Sibsagar. Narainpur. Silchar. N. Caohar. Gara 
Hills. Naga Hills, (Ind. Mus.). Burma, Ilamri Island, Arrakan. 
(Ind. Mus.). Upper Burma. (F.W.) 

171, (419) Dendrophis blfrcnalis Boulenger. BouIengePs Brmze^hach, 

Dendrophis bifrenalis. Ahefcromby, Spd.Zeylan, 1911, pp 205 and 
207 ; Boulenger, Cat, II, 1893, pp 80 and 358; Ferguson^ Bomb^ 
N,H,J, Vol. X, p 72; Sarasin, Zod. Jahr, Jena, 1910, p, 128; Wall, 
Bomb, N, H, J, Vol. XX2J, p 639; Spol, Zeylan, 1921, pp 399 
and 406 ; Rec, Ind,' Mus, Aug. 1921, p 158; OpK Tap, 1931, 
p 215; WiUey, Spol, Zeykm, 1904, 116. 
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Ltpid. —Ventrals, 154 to 176. Suboaudals. 144 to 165, 

Distn,---Wedkm QhaU. South of the Palghat gap. Travanoorot. 
(Ind. Mus. F. W.) Ceylon. 

Qeiius.-4)sNDRELAPHis BcmUngtr. 

172. (NU.) Dendrelaphls biloreatus Wall. The Biloreate Bronze-bach. 

WaU, Bomb. N. H. J. Vd. XVIIl, p 273; /. c. Yd, XIX, p 830; Roc. 

Ind. Mus, Aug, 1021, p 159. 

Type, —From Sadiya, now in the British Museum. 

Length, —699 mm. (2 feet, 3J inches). 

Lepid, —Costals. 13 in midbody. Ventrals. 192, Anal. Divided. 
Subcaudals. 147. 

Disln,^A88am. Sadiya, on the North Bank of the Bramaputra. 

173. (418) Dendrelaphls subocularls (Boulenger.) Feds Bronze-hack. 

Dendrelaphis subooularis. Boulenger, Cal, Vol. II, p 89; Malcolm 
Smith, Bomb. N. H, J, 1915, p 785; Wall, Rec. Ind, Mus. Aug, 1921, 
V 159. 

Dendrophifl subocnlaris. Sclater, List, Sn, Ind, Mus, 1891, 36. 

Lepid, —Ventrals. 157 to 188. 

Distn, — Burma. Bhamo. Siam, Fat Bua Kao. Bangkok. (Bombay 
colln.) Don Chai, Bangtophan, Sriracha-Koh-Lam Island. (Malcolm* 
Smith.) Indo-China. (Pavie Mission.) 

174. (417) Dendrelaphls tristls (Daudin.) Stha's Bronze-hack. 

Dendrophis pictus. Abercrornby, Spot, Zeylan. Vol, IX, p 146 ; Sn. of 
Ceylon, 1910, pp 45, 48 and 76 ; Annandale, Mem, A.S,, Beng,, Vd. I, 
p i94; Boulenger, Cat, Vol, II, 1893, p 337 (part.); DAhreu, Bom. 
N. U, J, Vol. XX V, p 306 ; Ferguson, Bomb. N, H. J, Vd. JC, p 73 ; 
Green, Spot, Zeylan, 1906, p 220; Luard, B, N, H, Vol, XXV, p 306; 
Sclater, List, Sn. Ind, Mus, 1891, p 34 (part. Nos 7684, 7685, 7716, 
7716, 7720, 7721 a^id 12952); WaU, Bomb. N. H. J, Vol, XVI, 
p 301 ; Willey, Spot, Zeylan, Vol, I, p 117; I, c. 1906, p 233. 
Dendrelaphis tristis. Boulenger, Cal. Vol. II, 1893, pp 88 and 368 ; 
l.c, Vol. Ill, p630; Luard, Bomb, N.H.J. Vd XXV, p 306; Sarasin, 
Zool. Jahr, Jena, 1910. p 131; Wall, Bomb, N. H, J. Vol. XIX, pp 
347, 757 and 770; l.c, Vol. XXVI, p 607 ; Spot. Zeylan. 1921, p 406 ; 
Rec, Ind, Mus. Aug, 1921, p W; Oph, Tap, 1921, l.c. 1910 p 35, 
l,c, 1921 p 221. 

Length. —1,320 mm. (4 feet, 4 inches). 

Lepid, —Ventrals. 103 to 206, Subcaudals. 110 to 150. 

Distn. — Ceylon. Peninsular India. As far North as Sind (Brit. Mus.). 
Bengal. Jalpaiguri Dist. Kalna. (F.'SN.) Eastern Himalayas. Dncitm 
ling Dist. Burma, Mcrgui (Nos. 7684 and 7685. Ind. Mus.). 

174. (421) Dendrelaphls caudollneatus (Gray.) Gray's Bronze-hack. 

Note. —The occurrence of this species in India rests on the authority 
of Beddome. Two specimens in the British Museum are labelled 
“ Wynad donor Colonel Beddome. I discredit this locality for 
reasons stated in my note to Nairix parallelus. 

Genus.—C oronoixa Lanrenti. 

175. (374) Coronella brachyura (Giinther.) Leith's Smooth SnalU. 

Coronella brachyura. Boulenger, Cal. Vd. II, 1893, p 206; Sturasin 
Zool. Jahr. Jena. 1910, pp 140 and 145, 

Length.-^hi6 mm* (1 foot, 91 inohea). 


7 
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Lepid* —Ventrals. 200 to 224. Suboaadalfl. 45 to 53. 
DiHn,^Ptn%nauUir India. Poona District. (No 11410* Ind. Moi.) 

Berar. (Wun. Lat. 20°. Long. 79° No 7335. Ind. Mus.) 

Note. —I have examined all the three known specimens. 

Genus.—O lioodon ♦ Boie. 

175 . (385J Ollgodon pUolceps (Boulenger.) Bovltnger'a Kukri Snake. 

Simotes planioeps. Boulenger^ Cat. Vol. //, p 232 ; Sctater, List. 3n. 
Ind. Hue. 1891. p 25. 

Lepid. — Ventrals. 132 to 142. Subcaudals. 22 to 27. 

Diitn. — Burma. Minhla. (Lat. 20°. Long. 96°.) 

Note. —A specimen in the Indian Museum is dubiously from Upper 
Burma or Yunnan. 

177. (NU.) Ollgodon herberti Boulenger. Hampton^e Kukri Snake. 

Boulenger^ Bomb. N. H. J. Vol. XVI, p 235. Wall. Bomb. N. H. J. 
Vol. XXVIII, p 44 / /. c. Vol. XXIXX, p 407. 

Type.. —In the British Museum from Mogok, Ruby ^iine8. Burma. 
Length. —600 mm. (1 foot, 10 inches). 

Lepid. —Costals. In 13 rows in the whole body length. Ventrals. 
186 to 208. Subcaudals. 37 to 40. 

Diatn. — Burma. N. Shan States. (Mogok.) Sinlum Kaba. (Lat. 24°. 
Long. 97*6°. Bombay colln.) 

178. (Ni/.) Ollgodon mcdougalll Wall. McDougalVa Kukri Snake. 

WaU, Bomb. N. H. J. Vol. XVI, p 261. 

Type. —From Sandoway, in the British Museum. 

Length. —360 mm. (1 foot, 1J inches). 

Lepid.—Costals. 13 in the whole body length, Ventrals. 200. AnaU 
Divided. Subcaudals. 30, in pairs. Nasal. Entire. Loreal. Absent. 
Postoculor. One. 

Diatn. — Burma. Sandoway. 

179. (384) Ollgodon torquatus (Boulenger.) Fea'a Kukri Snake. 

Simotes torquatus. Boulenger^ Cat. Vol. II, p 232. 

Length. —292 ram. (llj inches). 

Lt'j^. —Ventrals, 150 to 163 (144 to 159, Boulenger.) 

DieAn. — Burma. Between Lat. 24° and 26°, and East of Long. 96°. 

Bhamo. (Brit. Miis.) Myitkyina. (F, W.) 

Note. —I have seen four specimens including the types. I coimt the. 
ventrals in the types 153 and 150, and the subcaudals 31 and 29. 

180. (NU.) Ollgodon erythrorhachlf Wall. The Red-apined Kukri Snake 

WaU, Bomb. N. U. J. Vol. XIX, p 923. 

Type. —From Jaipur, Assam in the British Museum. 

Length. —375 mm. (I foot, 2i inches). 

Le^. —Costals. 15 to behind midbody, 13 two heads-lengths before 
vent. Ventrals. 154. Anal. Divided. Subcaudals. 46 to 64 ? divided. 
Nasal. Entire. Loreal. Absent. Temporal. One. Supralabials. 7, the 
3rd and 4th touching the eye, 6th reaching edge of lip. 

Dietn. — Aiaeam. Jaipur (Namsang at the foot of the Naga Hills). 

* la the Bombay Natural History Journal Vol« XIX. (Footnote, pam 556) I 
have shoim that the separation of the genus Simotes from Oligodtm was Wed on 
ianlty observations on the part of G&nther, and later Boulenger. 1 can find no 
diffsrenoes between the two of sufficient value to warrant their separation, and 
OUgodon has precedence dating from 1827. {Simoke Pumaril and Bibron, 1858)» 
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111. (390) Oligodon doraalfs (Gray.) €fray's Kukri Snake, 

Botdenger^ Cat, Vol, //, 1894, jo 241; Sclater^ List, Sn, Ind, Mum* 
1891, p 26; Venning^ Bomb, N, H, J, Vol, XXt pp 338 and 772 ; 
Wall, Bomb. N. H. J, Vol, XVIII, p 327. 

Length, —508 mm, (I foot, 8 inches). 

Lepid. —Ventrals. 162 to 188. Subcaudals. 27 to 51. 

Distn. — Eastern Bengal. Chittagong Hills. Assam. Garo Hills. (Ind. 
Mus.) Khasi Hills. Naga Hills. Burma, Chin Hills. (Mansi Lat. 24*8^t 
Long. 97*6®. Bombay colln.) 

Note, — Calmaria catenata, Blyth, (J. A. S., Bong., XXIII, 1854, p 287)^ 
may prove to bo this snake. I have known a speoimen where the 
costals reduced to 13 at midbody. 

182. (391) Oligodon templetonl Giinthor. Templeton's Kukri Snake, 

0. templetoni. Abercromby, Sn. of Ceylon ^ 1910, p. 73; Boidenger, 
Cat, Vol. II, 1894, pp 241 and 359 ; Sarasin, Zool, Jahr, Jena, 1910, 
p 127; Wall, Spol, Zeylan, 1921, p 400 ; Oph, Tap. 1921, p 245; 
Willey, Spol. Zeylan. 1906, p 233. 

Length, —292 mm. (llj inches). 

Ijepid. —Ventrals. 127 to 152. Subcaudals. 20 to 34. 

Distn, — Ceylon, 

183. (392) Oligodon sublineatus Bumeril and Bibron. DumeriVs Kukri 

Snake, 

0. sublineatua. Abercromby, Sn, of Ceylon, 1910, p 72 ; Spol, Zeylan, 
1911, p 206 ; Annandale, J, A, S., Beng., 1905, p 175 ; Boulengerp 
Cal. Vol, II, 1894, p 242; /. c, Vol. Ill, 1896, p 640; Pearlers, 
Spol, Zeylan, 1009, p 54 ; Sarasin, Zool. Jahr, Jena. 1910, p 134 ; 
Sclater, List, Sn, Ind. Mm. 1891, p 25 ; Wall, Spol, Zeylan, 1910, 
p 37 ;l.c. 1921, p 400; Oph. Tap. 1921, p 248; Willey, Spol, 
Zeylan, 1906, p 233. 

Lepid, —Ventrals. 134 to 161. Subcaudals, 23 to 37. 

Distn, — Ceylon. 

Note, —I have examined de Roe|)storfif’s speoimen in the Indian Museum, 
and can conhrm the identification, but I doubt the reported locality 
(Nicobars). See note to Polyodonlophis Sagittarius, 

484. (393) Oligodon elllot i Giinthor. Elliot's Kukri Snake, 

Bovlenger, Cat. Vol. I, 1894, p 242; Sarasin, Zool, Jahr, Jena, 1910. 

p 138 ; Wall, Bomb. N. H. J. Vol, XIX, p 533. 

Length, —343 mm, (I foot, IJ inches). 

Lepid. —Ventrals. 149 to 152. Subcaudals, 29 to 31, 

Distn, —-8. India, No precise locality. Ceylon 7 (Bombay, oolln.) 
Note. —Confirmation of the latter locality is desired before acceptance. 

185. (394) Oligodon toeniolatus (Jerdon.) The Variegated Kukri Snake, 

0. subgriseus. Bovlenger^ Cat, Vol. II, 1894, p 243 ; Ferguson^ Bomb, 
N, H. J, Vol. X,p7li Millard, Bomb, N. H. J, Vol. XV, p 348; 
Pearless, Spol, Zeylan, 1909, p 54; Sarasin, Zool, Jahr, Jena. 1910, 
p 130; Sclater^ List. Sn. Ind, Mus. 189L p 25; Wall, Bomb, N, H, J, 
Vol.XVI,p 298;/.c. VoL X/X.p656; Lc. VoLXXVI,p 568; 
Spoi Zeylan, 1921, p 406 *, Willey, Spot, Ze^n, 1906f p 233. 

O. taeoioUtus. WaU. Oph, Tap, 1921, p 289, 

Lenyth^-'-^Si mm. (1 foot, 11 in^et). 

£opM.<--^ubQaudaU. 89 to 56* 



m JOURNAL, BOMBAY NATURAL BIST, SOCIETY, Vot, XXIX, 


Didn, — Ceyhn, Renin^ular India. To Sind, Baluchistan, and N. W* 
Frontier. In the North-East to Bengal. (Karagola, Pumea Dist« 
Ind. Mus.). Western Himalayaa. Garhwal Dist. (Dhikala. Ind. Mus.p 
No^s.'-'-Jerdon (J. A. S., Beng., Vol. XXIl^ 1853, p 529) describes 
a snake under the name Coronella taenidata which is clearly this 
spedes. Costals 16, ventrals 185, suboaudals 41, which he says *Ms 
common at Madras,’* and he cites Plate XIX of Russell’s first volume 
as the snake he alludes to. 

186. (Nil) Oligodon melaneus Wall. Walls Kukri Snake. 

WaU, Bomb. N. H. J. Vol. XIX, p 349. 

Type. —From Sukna, in the British Museum. Co-type in the Bombay 
Natural History Society’s collection. 

Length. —333 mm. (1 foot, IJ inches). 

Lepid. —Costals. 16 in the whole body length. Ventrals. 152 to 
169. Anal. Divided or entire. Suboaudals. 40 to 42, divided. 
Distn.—Eastern Hvnalayas. Sikkim. (Sukna.) 

187. (389) Ollgodon brevlcatida Gunther. The Short-tailed Kukri Snake. 

Botdenger, Cat. Vol, II, 1894, p 240; Ferguson, Bomb. N. H. J. 

Vol. X, p 71; Sarasin, Zool. Jahr. Jena. 1910, p 138. 

Distn .— Western Ghats, ^uth of the Goa gap. Nilgiris. Ana- 
malais. Travancorc. 

188. (378) Ofigodon violaceiis (Cantor.) The Violacetis Kukri Snake. 

Simotes violaceus. Boulenger, Cat. Vol, II, 1894, p 222; 1. c. Vol, 
///, 1896, p 640; Sclater, List. Sn. Ind. Mus. 1891, p 23; Wall 
and Evans, Bomb. N. H. J. Vol XIII, pp 360 and 618 ; Wall, 
Bomb. N. H. J. Vol XII, pp 672 afid 766 ; /. c. Vol XIX, p 831. 
Lepid. —Ventrals. 157 to 182(196, Boulenger.) Suboaudals. 29 to 42, 
Distn. — Eastern Himalayas. Eastern Bengal Chittagong Hills. Assam. 
Nazira. (Ind Mus). Baroi. Tinsukia. (F. W.) Khasi Hills. Naga 
Hills. Burma. As far North as Mansi. (Lat. 24’7°. Long, 
95*7®.) Manipur, Arakan Hills. 8. Shan States. (Taunggyi.) 
Tenasserim. Siam. Peninsula North of Kra. Indo-China. 
Camboja. China. Southern Provinces, and South Coastal Islands. 
Lepid, Costals. Rarely in 19 rows. 

189. (382) Oligodofi theobaldi (Gunther.) Theobald's Kukri Snake. 

Simotes beddoraii. Boulenger, Cat. Vol. II, 1894, p 229; Sarasi 
Zool Jahr. Jena. 1910, p 138; Wall, Bomb. N. II. J. Vol. XXII 
p 170. 

Simotes theobaldi. Boulenger, Cat Vol. II, 1894, p 230; Sdaler, List. 
Sn. Ind, Mus. 1891, p 24; Wall and Evans, Bomb. N. U. J. Vol. 
XIII, pp 350 and 618; Wall, Bomb. N. H. J. Vol XVIII, p 783; 
1.6. Vol. XXIII, p 170. 

Lepid. —Ventrals. 164 to 180; Suboaudals. 30 to 42. 

Distn.--Asaam. Garo Hills. (Tura. Bombay coUn.) Burma. As far 
North as Myitkyina. (Bombay colln.) To Tenasserim. (Mergui,. 
Ind. Mus.) 

Bote —^Wynad on the authority of Boddome (Types of beddomei) must 
be discredited for reasons cited in the note to Natrix paralUlus. 
Karachi (No. 11712, Ind. Mus.) is also untrustworthy. 
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J90, (380) Oll^rodon arnensis (Shaw.) The Common Kuhri Snake, 

Simotea amensia. Ahercrowhy, Sn, of Ceylon. 1910, p 72; Bonhnger, 
Cat, Voi. 11^ 1894, pp 229 and 369; Ferguson^ Bomb, N, H, J, VoL 
X. p 71; Sarasin. Zool, Jahr, Jena, 1910, p 130; Sdater. 
List, Sn. hid, Mua, 1891, p 24; Wall. Bomb, N, H, J, VoL XVHI. 

116 ; I, c, VoL XIX. p 632; /. c. VoL XXII. p 749; Wittey, 
8pol, Zeylan, 1906, p 233. 

Oligodon arnensis. Wall. Spot, Zeylan, 1921, p 400; Oph, Tap, 1921t 
p231. 

length, —700 mm. (2 feet and j of an inch). 

Lepid, —Ventrals. 164 to 202. 

Distn, — Ceylon, Peninsular India, To Dera Ghazi Khan. (Bombay 
oolln.) N, W, Frontier, (Bannu. P. W. ) Western Himalayas. 
Almora Dist. (F. W.) Eastern Himalayas, Nepal to Sikkim. 

491. (383) Oligodon crueotatu ^ (Gilnther.) TAe Crimson-iailed Kukri Snake 

Simotea cruentatus. Boutenger, Cat, VoL II. p231; Sclater^ lAsL 
Sn, Ind, Mus, 1891, p 24; Wall and Evans, Bomb, N, H, J. Voi. 
XIII, pp 349 and 617. 

Length.— ram. (1 foot, 3J inches). 

Distn, — Burma, As far North as Bhamo, and South aa Rangoon. 

Note, —Stoliczka’a record of a specimen from Penang I diaoredit. 

fJ92. (NH,) Oligodon erythrogaster Boulenger. The Bed-hellied Kukri Snake. 

Simotea ootolineatua, Ounther. P, Z, S, 1861, p 216; Bept. Brit. Ind. 
1864, p. 206. 

Oligodon erythrorhachis. Annandale, Bee, Ind. Mus, 1912, p 48. 

Oligodon orythrogaater. Boulenger, Bee, Ind, Mus, 1907, p 217; 
Wall. Bomb, N, H, J, VoL XIX, p 1000. /. c. Vol, XXII. p 639. 

Type, —From Nagarcoil, Nepal, in the Indian Museum. 

Length, —610 mm. (I foot, inches). 

Lepid, —Costals. In 17 rows to behind midbody, 16 or 13 two heads- 
lengths before the vent. Ventrals. 103 to 186. Anal, Divided. Sub- 
oaudals. 42 to 69, divided. Nasal. Entire. Loreal. Absent. Temporal, 
One (rarely two), yupralabials. 7, the 3rd and 4th touching the eye, 
6th cuneate, not reaching edge of lip. 

Distn. — Eastern Himalayas. Nepal to Sikkim (Tindharia. F, W.) 

Assam. Abor Hills. 

Note, —^I have now seen six specimens including the typo. 

493. (387) Oligodon travancoricus Boddome. Beddome's Kukri Snake, 

Boulenger. Cat, Vol. II. 1894, p 236; Ferguson, Bomb, N. H,J, Vcl. X. 
p 71; Sarasin, Zool, Jahr, Jena, 1910, p 138; Wall, Bomb. 
N, H. J, Vol, XXIII, p 169. 

Lepid, —Ventrals, 146 to 156. 

Distn, — Western Ghats, South of the Palghat gap. Travancore. (High 
Range.) Tinnevelly. 

Note,—In 1914 (Bomb. N. H. J. Vol. XXIII, p 169) I questioned the 
validity of this species apart from venustus. My doubts were based 
on a study of external characters. Since then I have acquired one 
skull, a comparison of which with my seven skulls of venustus supports 
Boulenger’s view. Maxillary. Venustus 7 to 8 (8 usually); travan* 
coricus, 7. Palatine, venustus 0 to 3; iravancortous 0, Pterygoid. 
venustus 4 to 8: travancoricus 12. Mandibular, venustus 9 to 11: 
tramncoricus 8 
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104. (386) Olfcodon venastus Jerdon. Jerdan^a Kuhri Snake. 

Bovlenger, Cat. Vot. II. 1804, p 235; Saraain^ Zool, Jahr. Jena. 
p 138; Wall, Bomb. N. H. J. Vol. XXIII, P 169; 1. e. Vol. XXVl, 
1)567. 

Length. —495 mm. (1 foot, 7J inches). 

Lepid. —VentraJs. 138 to 105. Subcaudals. 27 to 36. 

Distn.—Western Ohats. South of the Goa gap. Wynad. NUgiris. 
Pal^ds. Cochin. Travancore. 

195. (NH.) Ollgodon melanozonatua Wall 

0. erythrorhachis. Annandale. Bee. Ind. Mue. 1912, p 48. 

0. melaHOEonatus. Wall. Bee. Ind. Mua. Vol. XXIV, p 29. 

Type .—No 16799 in the Indian Museum from Upper Rotung Valley, 
Abor Hills, Assam Frontier. Co-typo No 16798 Ind. Mns. 

Length —513 mm (I foot, 8} inches). 

Lepid. —Costals. Two heacis-longths behind the head 17, midbod^ 
17, two heada-lengths before the vent 15. Ventrals. 171 to 173. 
Anal. Divided. iSiiboaudals. 42 to 45, divided. Uoreal Absent. 
Distn. — ABsam. Abor Hills beyond the Frontier. 

106. (388) Oligodon affinis Giinther. Qunther*s Kukri Snake. 

0. affinis. Boulenger, Cat. Vol. II, 1894, p 236; Ferguson, Bomb. 
N. H. J. Vol. X, p 71; Sarasin, Zool. Jahr. Jena. 1910, p 138; 
Wall, Bomb. N. H. J. Vol. XXVI, p 568. 
jCspid.-^ubcaudals. 23 to 36« 

Distn.-—Western Ohats. South of Goa gap. Wynad to Travancora 
(High Range. Ferguson). 

(381) Oltgodon beddomel Boulenger. 

Note. —See Oligodon Iheohaldi. 

Oligodon octoUneatus (Schneider.) 

Note. —This I feel certain does not occur within Indian limits. Ana* 
malais on the authority of Colonel Beddome is to be discredited. 
See note to Natrix parallelus. 

197 (Nil) Oligodon woodmaaoni (Sclater.) Wood-Mason's Kukri Snake. 

Simotes woodmasoni. Annandale, J. A. S., Beng., 1905, pp 173 awd» 
175; Boulenger, Cat. Vol. II, 1894, p 223 ; Sclater, List Sn. 
Ind. Mus. 1891, p 24. 

Lepid. —Subcaudals. 46 to 57. Lorcnl. Absent on both eidos in 
specimen No 8459, and absent on the right side in No 1254^ 
o£ the Indian Museum. 

Distn. — Andamans. Nicobars. 

Note.—l have examined both the co-types in the Indian Museum. 
The 3rd labial is divided in both, and the upper part, and the 4th 
touch the eye. Ventrals. 180 in both. Subcaudals. 54 in No^ 
12847 ; 48 (tail slightly incomplete) in No 8459. 

.19B,(NU.) Oligodon Juglandifer (Wall.) The Large-spotted Kukri Snake. 

Simotes albooinctus. (part) Boulenger, Cat. Fo/.//, 1894, p 220 (poH* 
For. C.). 

Simotes juglandifer. Wall, Bom. N. H. J. Vol. XX, p 1162. 

Type. —^In the Bombay Natural History Society’s ooUeotion, From. 

. Tindharia, Darjeeling District. ’ 

' Length-^lli mm. (2 feet, 4^ inohos). 
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LepiA — Costalfl. 19 in midbody. Vwitrala. 162 to 208. Anal. 
Entire. Suboaudals. 53 to 68. 

Diatn,—Eastern Himalayas, Nepal to Sikkim* Assam, Khasi 
Hills, (Brit. Mus.). 

109. (377) Ollgodon albocinctua (Cantor.) The LAgJU-harred Kukri Snake, 

Simotes albocinctua. Annandale^ Rec, Ind, Mus, 1912, pp 37, 
48 arid 63; Boulenger^ Cat VoL 11^ 1894, p 220 (parif Var, A, and 
R,), Rec, l72d. Hus. ms, p 338 ; Evans, Bamh.NN, J. Vol. XVIf 
169; Sdater^ List Sn, Ind, Mus, 1891,* p 23; Vsn/ming, 
Bomb, N, H, J, Vol, XX, p 338; H aW, Bomb, N. H, J. V6L 
XIX, pp 348. 161a, 830 and 898 ; I c, Vol. XXII, p 756. 

Length, —864 mm. (2 feet, 10 inches). 

Lejfdd, —Ventral a. 177 to 208. Suboaudals. 47 to G9t 
DistfL — Bengal, Rangpur District. (Kaligang. Ind. Mus.) Chittagong 
Hills. Eastern Himalayas. Buxa Dooars to Sikkim. Assam. Plains 
and Hills. Burma. As far ^orth as Simla. (lAt, 25*2.® 
Long. 97°. Bombay coHn.) Kachin Hills. Manipur. Chin 
Hills. Arakan Hills. 

200. (376) Ollgodon purpuratcens (Sehlegel.) EchlegeVs Kukri Snake. 

Simotes purpurascens. Boulenger, Cat, Vol II, 1894. p 219. 

Simotes cyclurus. Boulcnger, Cat, Vol II, 1894, p 219 ; Sdaier, 
List, 8n, Ind. Mus, 1891, p 22; Wall and Evans, Bomb, N, H. J, 
Vol XIII, pp 350 and 617 ; Wall, Bomb, N, H, J. Vol XVIIL 
p 780 ; I c. Vol XIX, p 348. 

Length .—865 mm. (2 feet, 10 inches) (Maloolm-Smith). 

Lc/wd.—Ventrals. 159 to. 195 (166 to 210. Boulenger). Subcaudala 
40 to 60. 

Distn, — Bengal Purnea Dist. Rangpur List. Jaipaiguri Hist. 
Calcutta, (Ind. Mus.) Eastern Himalayas. Assam. Garo Hills. 
(Ind. Mub.) Khasi Hills (F. W.) Burma. Manipur. (F. W.) S. 
Shan States. (Taunggyi, Kalaw.) Plains South of Lat. 21®. 
Kor^ Hills. Diamond Island (Ind, Mus.). Tenasserim. Malay 
Peninsula. (Stoliozka). Malay Archipelago, Sumatra. (Flower.) 
Siam and Coastal Islaiuls. Inda-China. Cochin-China. China, 
In the South. Hongkong (Specimen so labelled in City HalL 
Museum. F, W.) 

201. (376) Ollgodon splerididns (Giinther.) The Ornate Kukri Snake, 

Simotes splendidus, Boulenger, Cat. Vol. II, 1894, p 217 ; Evans^ 
Bomb, H. N, J. Vol XVI, p 362 ; Sarasin, Zool. Jahr. Jena, 
1910, p 142 ; Venning, Bomb, N. H. J. Vol XXIII, p 164 ; Wall 
and Evans, Bomb. N. H, J. Vol XIII, p 637 ; WaU, Bomb. 
N. H.J. Vol XVIII, pl781; Bed.And. Mus. Vd. 11, p 105. 

Length. —730 mm. (2 feet, 4} inches), 

Lepid. —Ventrals. 169 to 193. Subcaudals. 36 to 47. 

Distn.---Burma, Between Lat. 20° and 23° and Long. 94° and 98®. 
Yamethin. (Wall and Evans.) Sagaing. (Evans.) Pyawbwe. 
(Venning.) Shwebo, Monywa, Mandiday. (]^m. ooUn.) N. Shan 
State®. (Ruby Mines. Evans) S. Shan States. (Kyaukse and 
Pakokku. Ind. Mus.). 

The locality of type, presented by Beddomo to the 
British Museum (Wynad) is to be discredited. All the other 
preserved specimens are from Burma. See note to Nakix 
paraUdui. 
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SM {Nil). Contla persica (Anderson). AnderaorCs Cantia, 

C^clophis persicus. Anderaoni P. Z, 8. 1872, p 392. Blanford, Zocd. 
E. Peraia. 1876, p 408. 

Pseudocyclophis persicus. Boattger. Zool. Jahrb, IS9S, III p 9i2, 
Oontia persioa. BouUnger, Cat. Vot. //. 1804, p 263. Ingoldbyy 
Bomb. N. M J. Vol XXIX. p 129. Wdlh Bomby N. H. J. VoU 
XVIII. pm. 

Contia angustioeps. Annandale, Bom. N. H.J. Fo?. XVIII. p 801. 
J. A. 8. BengdL 1904, p 208. BouUnger, Cat. Vol. II. 1894, p 262. 
Ingoldby, Bomb. N. H. J. Vol. XXIX. p 129. MeMahoriy Bomb. 
N. H. J. Vol. XIV. p 181. WalL Bomb. N. H. J. Vd. XVIII. 
p501. 

Contia walteri. Bomb. N. H. J. Vol. XX. p 1037. 

Lapid. —Loreal. Sometimes absent. Costals. Two heads-lengths behind 
head 15, midbody 15, two heads-lengths before vent 15 or 13. 
Ventrals. 185 to 214. Subcaudals. 63 to 82. 

Diatn. — Persia. Balttchiaian. Cherat. (No. 13680. Ind. Mus.) N. W. 
Frontier. Malakand. Parachinar (Bombay colln.) Western Himalayas. 
Murree. (Bombay colln.) 

Note .—In an anomalous specimen from Malakand in the Bombay 
collection, the fourth costal row above the ventrals divides and blends 
several times so that the rows count 17 In places. 

208. (360) Contia walteri (Boettger.) WaUet^s Contia. 

Pseudooyolophis walteri. Boulanger. Faun. Brit. Ind. Rapt. 1890, p 300 
(k)ntia walteri. Bovlen^r. Cat. Vol. II. 1894, p 263. 

Dietn. — Transcaspia. Sind. Kolustan. 

Note.'^l suspect the Sind specimen will prove to be peraicva» 

204. (Nil.) Contia mcmahonl Wall. McMahon^a Contia. 

Wall. Bomb. N. H. J. Vol. XX. p 1038. 

Types .—In the Quetta Museum. From Baluchistan. 

Length .—311 mm, (1 foot and | of an inch.) 

Xepid.—Costals. Two heads-lengths behind head 13, midbody 15, two 
heads-lengths before vent 13. Ventrals. 204 to 212. ^^al. Divided. 
Subcaudals. 01 to 96. 

Diatn.-^Baluchisian. Quetta. Mach. Loralai. Spintangi. 

Note .—1 have seen four specimens. 


(Tabs continued.) 
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ANIMAL LIFE OF THE GANGES. 


lecture delivered in the. Indian Muneum^ Calcutta^ on the afternoon of Auguit 

22nd, 1923.) 

By N. AifNANDALij, B. Sc., C.I.E., 


Director, Zoological Survey of India* 


The study of the animal life of the Ganges is no new thing. For many cen* 
ttiries it has attracted the attention of rulers, of religious leaders and of natura¬ 
lists, who have regarded the matter from a practical, a superstitious or an 
intellectual point of view. Even in a strictly scientific sense it dawned in Bengal 
before the beginning of the 19th century. Apart from casual mention of a few 
real and mythical animals, the earliest document we possess is the Fifth Pillar 
Edict of Asoka^ by which game laws and fishery legislation were instituted 
in northern India in the 3rd century B.C. In this inscription the Emperor 
Asoka had carved on enduring stone a list of birds, beasts, fishes and possibly 
even insects which were to be strictly preserved from slaughter, and he decreed 
that no fish of any kind should be caught or sold on fast days throughout the 
year or for three days at four full moons in each year. 

Unfortunately the names of aquatic animals in his list of protecjted species 
are very obscure. To judge, however, from modem Bengali two names have 
preserved their meaning for all these centuries and are still in use in a modified 
form. They are those of the Sting-rays (of which two species are common in 
the Ganges)’ and of a common river tortoise or terrapin now known to science 
as Kachuga donghoka,^ Possibly Asoka also includcMi the Gangotic Porpoise 
in his list, for the word gangapupuiakas* which has puzzled the commentators, 
may be partly onomatopoeic, representing the noise made by the animal as it 
expels its breath on the surface. 

.^ka^s motive was neither economic nor scientific. He was an ardent Bud- 
*<ihi8t reformer interested in animals as partaking of life and thus being in the 
stream of transmigration. We do not know why he considered certain species 
more important than others from this jioint of view: jicrhaps because their 
mmes were mentioned in ancient legends ciurent in his time and already adopted 
into Buddhism, Perhaps, on the other hand, their flesh or some other product 
-oi them was regarded as a luxury and not as a necessity of life. 

After about seventeen centuries another emperor appeared in Hindustan who 
was a real naturalist^—Babur, the first of the Moghuls. Babur is one of the most 
human characters in Indian history, in which he lives as few others live because 
•of the intimate personal memoirs he left behind him. These included not only 
^n account of his own adventurous and momentous life but also a description 
of India and its natural products—the first Imperial Gazetteer. Amongst 
many practical and intellectual activities Babur, who was probably in a sense 
illiterate, was a keen botanist. The only two things he admired in India were 


^ 1 latest translation of this ©diet see V'incent A. Smith, Aaoka in the 

Rulers of India'' series, p. 204 (Oxford: 1920). 

Asoka's name, which is tianslatod ‘‘(?) skate" by Smith, is aamkujamaehi 
a oompoimd word in which the last two syllables of course mean fish. The equhra- 
4ent tor the first two syllables in Sanscrit and modem Bengali is mnkar, which is said 
w mean bastard* or ‘ mongrel,’ between a fish and a tortoise. See Chau- 
‘ As. Soc. Bengal VTI, p. 627 (1912). 

or dudi and the name is translated * female tortoises * by 
The m^m Bengali is dundi, dv4r or dhoor. The flesh of this tortoise can 
w e^n even by Brahmins. See Chaudhuri, Bee. Ind. Mua. VII, p. 212 (1912), 
•and Harapiasad Shastri, Journ. As. Soc. Bengal X, p. 137 (1914). 
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the wealth of the country and the red Hibiscus flower, but he took an interest 
in its animals also. He was the first to describe a peculiar habit of the commo¬ 
nest of our north Indian frogs (Rana cyanopMyctis), which skips lightly along^. 
the surface of the water when disturb^. ^ He gave also a description of the 
Gangetio Porpoise, evidently from his own observation, and of the crocodiles, 
of the river, all of which must have seemed strange. and umiatural beasts to a 
man from central Asia. After Babtu* more than two centuries were to elapse- 
before the animals of the Ganges were first studied in a scientific spirit. 

The initiation of this new work was due to a Scotchman, but he was by no 
means the first European naturalist who wrote on the fauna of the river. To the 
Greeks and the Romans* India was a land of marvels. Herodotus, the Father 
of History, remarked in his sober way some twenty three centuries ago, how 
strange it was that the uttermost parts of the earth produced the most admir¬ 
able products. He gave as an instance the supposed fact that the animals of 
India, except the horse, were larger than those found elsewhere.'* Later writers 
greatly improved on this. They talked of eels 300 feet in length, of the mons¬ 
trous turtles of the Ganges and of a sky-blue worm 60 cubits long and arroedj 
with a pair of tusks (or gills) by means of which it seized the elephants which 
came to drink at the river’s edge. The elder Pliny, who lived in the 1st century 
A. D. quoted this story of the elephant-eating worm with some reserve, but alsa^ 
gave an account, only exaggerated in point of size, of the (iangetic Porpoise, 
which he called by the modem generic name Plafariista. Further, he recorded* 
the fact that certain fish of the Ganges migrate overland to breed in isolated 
pools. To this point I will return later. After Pliny the next writer of impor¬ 
tance on the Gangetic animals was Aelian, who wrote in Greek about a century 
later. He added little, except a fairly accurate description of the (ihariaL 
Neither Pliny nor Aelian had visited India: they relied on ti avellers’ tales. 
We need not follow out the history of the myths they transmitted, but may 
note in xiassing that for once Sir John Maundevillc, the notorious liar of 
the Middle Ages, was more moderate and reduced the length of the Indian eels, 
from 300 feet to “ 30 foote or more.*’ 

To come to modern zoology, Dr. Francis Buchanan, the Scotchman to whom. 
I have already referred, oame to India in 1794 as an assistant surgeon and was 
stationed in this capacity for some yectfs in the Sunderbans. There, influ- 
onoed probably by the great French naturalists of his time, he spent his leisure 
in studying the fish of the deltaic creeks and estuaries. Later he was appointed 
to conduct a statistical survey of certain parts of B^gal and in the course of his 
work continued and extendi thc»e investigations and prepared an elaborate 
aooount of the fisheries, which was publish^ many years later by Hunter ia 
his Statistical Account of Benr/al.* In 1822 after leaving India ho published ia 
Edinburgh his “ Fishes of the Ganges,” which is still an indispensable work of, 
reference. Many of the original drawings of Gangetic fish prepared under his 
supervision are still preserved in the Asiatic Society's library in Calcutta; if, 
published they would settle many disputed points. 

After the time of Buchanan (who later assumed the name of Hamilton) a suc¬ 
cession of zoologists worked on the Gangetic fauna in Calcutta. I have time- 
only to mention the names of a few who are no longer living;—Benson, Model* 


See Mrs. Beveridge’s edition of the Memoirs cf the Emperor Babur, fasc, 
p, 603 (1918); also Annandale, Bee. Ind. Mas. XVI, p. 122 (1919). 

See MCrindle’s Ancient India (London: 1901) for which I am indebted for 
the references to Pliny and Aelian. 

f A few very large animals are fotmd in India and might give the impression of* 
9b gigantio fauna, but those species which have a very wide range are usually larger 
In .tonmerate regions than they are in the tropics. 

The MS is in the possession of the Asiatic Society of Bengal and would rex>a5r 
re-e^ting. 
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land, Bl 3 rth, Theobald, Stoliezka, Anderson and Wood Mason. ^ Of these men 
the first was a judge, one was a doctor, two wore geologists and only 
three were professional naturalists. Where are the successors of the bril¬ 
liant amateurs ? The work was continued by Lt.-Col. A.W. Alcock, formerly 
Superintendent of the Indian Museum and now Professor of Entomology in 
the London School of Tropical Medicine, and is still being continued by the 
members of the Zoological Survey of India. On recent work we cannot linger, 
for we must now turn from literature to facts. 

From the faunistic point of view tho Ganges system is divided into three parts, 
but tho divisions arc not quite the same as in the vegetation. Firstly wo 
must distinguish the little streamlets which rush down the southern slopes 
of the Himalayas and unite in the valleys to form the larger tributaries; 
secondly we have the middle reaches, in which tho Ganges and its great 
tHbutarics tho Jumna and the Sono roll slowly across the groat plain of northern 
India, and finally there are the deltaic tracts, where the main stream breaks up 
into innumerable tidal creeks and estuaries. Each of the-<o regions has its 
own type of animal life. 

In the tiny mountain streamlets there is an assemblage of very curious little 
animals, few if any of which could be mistaken for those from any other habi¬ 
tat. This is an interesting fact, for the animals of mountain torrents in Europe 
or North America or Japan, or even in the extreme western parts of the Himala¬ 
yas, are few and very ordinary in appearance. Some of the insect larvee are ex¬ 
ceptionally flat and broad, or even are provided with special organs of adhesion 
but among the higher groups, in so far as they occur at all, there is rarely any, 
characteristic species. It is only as we approach the tropics, though temperature 
c6n have little to do with the matter in the cool Himalayan waters, that we 
find the fish and tadpoles of the little hill streams assuming peculiar forms and 
developing apparatus that will enable them to overcome the sudden floods and 
rapid rush of water to which they are exposed. fc>o far as the fish are concerned, 
we find equally remarkable, but of course quite different, forms in the mountain 
torrents of South America, * but in Asia it is chiefly in tho great tract of mountain¬ 
ous country which extends from the eastern Himalayas eastwards across China, 
and southwards through Burma and the Malay Peninsula into tho Malay 
Archipelago that tho young of the frog and toads seem to have conspired with the 
fish, to put tho matter metaphorically, to produce special organs or modifications 
of existingorgansthat will enable them to cling tight in the cascades and eddies of 
the smallest streamlets. 

Three principles are as a rule involved in their modifications, the principle 
of the sucker, that of producing friction in the right place and the right direction 
and that of reducing friction where it is undesirable. The last of these principles 
it illustrated mainly in the general outline of the fish and tadpoles. Almost 
any species from the hill-torrents of the lower eastern Himalayas will be found 
bn examination to have very little depth, to be flat below and to have a peculiar 
outline in its upper profile, which rises in a gentle curve from the tip of the snout 
to about the middle of the body and after this point is nearly horizontal. An 
butline of this kind enables the animal to overcome, to a very large extept, the 


. For further particulars sec tho Centenary Review of the Asiatic Society of Bengal 
Dr. Gravely's addiross on the history of Indian zoology in the Prooeedingt 
of the Eighth Indian Science Congress {Proc, A, S. B, 1922,p. oxxxiib for moie 
n^nt work my lecture “ On Some Recent Advances in our Knowledge of tha 
Freshwater Fauna of India in Journ, As. Soc, Bengal (n. s,) VIII, p. 39X1912) and 
Zoological Survey of India for the years 1917 to 1920 and 1920 to 
V freshwater and brackish-water fauna of India fl912- 

1922) by C. Dover will he published shortly in the ploupi. As. Soc. Bengal. 

«. See Regan on tho Lorichriidae, Trans. ZwA. Soc. XVII, p. 191 (1904). 
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'flow of wtter directed against its snout, so long as it keeps its head pointing up« 
etream. The outline of the front part of its body offers little resistenoe in 
this position to the flow of the current, and the friction between the water and 
the animal is greatly reduced. Friction is also reduced in some species by the 
reduction or loss of scales. 

Devices for the production of friction are situated on the lower surface 
of the animal. Their structure is often highly complicated and they are 
found in the fish both on the body and on the paired fins, which are expanded 
fan-wise in a horizontal direction, while in both fish and tadpoles they seem to 
be concentrated as a rule in the neighbourhood of the mouth. Dr, Sunder Lai 
Hora' of the Zoological Survey of India has recently shown that many of the 
structures hitherto believed to be of the nature of suckers are really friction 
devices. These may have the form of series of parallel plates or lamell® stud¬ 
ded with minute spines, or they may consist of small papillae or ridges, but 
the spines, which are often quite microscopic, are always present. 

The friction apparatus always works in correlation with the outline of the 
animal, for the water passing over its flat head presses the head down and 
keeps it in position, and thus enables the spines, etc., to gain a firmer grip. 1 
must refer those who wish for further information to Dr. Hora’s papers in 
the Records of the Indian Museum.^ 

We must now consider briefly the development of suckers on some of the 
animals of the mountain-torrents in the upper reaches of the Ganges system. 

The sucker to which I refer has no resemblance to the suckers of the roots of 
swamp-plants. It is a device for producing a vacuum or a greatly lowered 
pressure of air or Water on the lower side of an object and thus increasing the 
relative pressure on its upper side. Its usual form is that of a membrane en- 
dosing a very small cavity which can be suddenly and greatly increased in 
volume without the admission of any additional air or water. Probably all 
the flat-bellied forms which live in mountain torrents can to some extent transform 
themselves into suckers by raising the central part of their lower surface 
vrhile maintaining the edge in close contact with the bed or sides of the 
stream, but in some few forms a special organ is produced for the purpose. 
Such organs are found in some of the insect larvae of rapid-running water both 
in the PUmalayas and in other parts of the world, but it is the fish and tadpoles 
of the eastern Himalayas that they have perhaps received the most detailed 
study*. They are especially conspicuous in the fish of the genus Oarra or Disco- 
gnaihus and in the larvae of the so-called iJawce/ormMCB. In both of these the 
sucker lies on the ventral surface just behind the mouth and consists of a largo 
<iircular disk surrounded by a rim and by vawriously arranged papillas. It is 
brought into action by the raising of the floor of the disk independently of the 
rim, which remains in close contact with the rock or stone on which the animal 
is lying, A cavity, which is probably very nearly a vacuum, is thus brought 
into existence beneath the animal, while the whole pressure of the column of 
water under which it is lying and of the atmosphere above is exerted on its 
•upper surface and holds it tightly in position. 

These animals of mountain streams have many other interesting features in 
their anatomy and physiology, but it will be impossible to discuss them further 
here. I would rather invite your attention to the very close resemblance between 
the suekers of the fish and those of the tadpoles. In the fish we find some speoiee 
with the suckers much better developed ^n others.We have, indeed, an almost 
perfeet gradation from species in wldoh there is merely a flattened area behind 

See Hora, Nature CXI, p. 668 (192S). 

»• Horn, Rec. Ind. Mus. XIX, p. 196, XXII, pp, 13, 166, XXIV, p. 31 3 also a 
paper now in the press on observations made in the Khasi Hills. 

** JUmandale and Hora, Hec. Ind, Mus, XXIV, p. 606 (1922). 
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the mouth to those in which the organ is highly developed. We are dealing, 
therefore^ with an evolutionary series, not with the sudden appearance of a 
new organ. The resemblance between the suckers in the two sets of animals 
is an excellent example of what is called parallel evolution or convergence. It 
cannot in the nature of things have come about owing to the common ancestry 
of animals so different as fish and tadpoles, but must have been evolved in direct 
or indirect correlation with the peculiar surroundings of the animals, either in 
response to some stimulus produced by the environment or by the selection of 
peculiarities that appeared m certain individuals by what we call chance, and 
were perpetuated. To me the former explanation, in so far as it is an explanation 
at all, seems much the more probable of the two, but it does not wholly exclude 
the other. It involves to some extent what is called the inheritance of 
acquired characters. To believe in the transmission of acquired characters was 
until recently heterodox, but within the last few years a strong reaction has 
taken place towards its acceptance—a reaction justified in my opinion by mfluiy 
remarkable facts well known to, but not always appreciated by naturalists. 
The original stimulus need not necessarily have produced a beneficial result, 
but if the result had not been bonefioial, or at any rate harmless, the raco 
would probably have perished. 

We must now consider the animals of the middle reaches of the river, but 
before doing so I would point out that there is a transition between the twa 
faunas, as is nearly always the cose in nature, which docs not, as the old saying 
goes, move by leaps. In the larger streams (comparable to the trout-streams and 
even the salmon-rivers of Great Britain) which occupy the deeper valleys among 
the momitaiuB even at considerable altitudes, wo find certain of the torren- 
haunting forms. We also find an invasion of species from the plains and finally 
among the fish at any ra<,e, there are a few conspicuous animals which make 
such streams their proper homo. I will only mention two, the Mahseor and the 
Goonch. The Mahseer, which is an assembly of allied species rather than a 
single form, is known to all Indian sportsmen as the chief of Indian sporting 
fish. It is merely a gigantic migratory Barbel sufficiently muscular to make 
its way U{)stroam against the strong currents of the rivers among and at the 
base of the hills. The Goonch, though like the Mahseer the giant of its tribe, 
is in many reapects the Mahseer’s antithesis. It is a huge sluggish catfish which 
skulks in crevices amongst the rocks and thus protects itself from the force of 
the current. Its enormous mouth enables it to gulp down almost any prey 
that approaches its retreat, while the long and sensitive tentacles which sur¬ 
round its mouth keep it in contact with ail that moves around. 

Generally speaking the river-life of the plains is much less remarkable than 
that of the hills. Pliny’s gigantic eels and his elephant-catching worms have 
departed into the limbo of imaginary beings. We find, however, that the 
animals are as a rule larger than those of the hill torrents, in which there is no 
room for bulky organisms. They are also more sluggish and few are very high¬ 
ly modified in structure. They arc, in fact, very much like the animals of any 
other slow-flowing river. Pliny, however, was perfectly right in saying that 
certain of the fish were capable of nugraling overland. In a tropical country 
in which a heavy rainfall alternates with a definite dry season animals which 
live in water are subjected to very special dangers and among the fish of all 
count lies in which such conditions occur we find a number of species that 
have developed special means of living out of water for Considerable periods. 
Fish of the kind are known to all of us in India, but I do not think that most 
of US realize the elaborate nature of the structures which enable them to live 
high and dry without dying. The main difference between the breathing of an 
air-breathing animal and the breathing (if wo may call it so) of a true aquatic 
animal is that the latter obtains the oxygen necessary for its existence from 
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water, while we obtain it from aii\ We are drowned in water because our lunga 
cannot extract oxygon from it, and similarly a fish is drowned in air because its 
gills cannot extract oxygen from air. Fish which are liable to partial desicca* 
tion must either have some special apparatus for storing water contaioing 
•oxygen or else must learn how to breathe air. Both methods are adopted by 
diiferent Gangotic hshi* 

The simplest modification is found in the murrels or snake-heads {Ophio- 
isephalua)y in which there is at the back of the neck a pair of large cavities lined 
with membrane containing many blood vessels. A considerable quantity 
of water can be stored in these cavities and the oxygen is extracted from it and 
makes its way into the blood through the thin walls of the vessels. In other 
fish such as the Koi (Anabtis smiideTis) the membrane in the region of the gills 
is greatly elaborated and much folded as well as being full of blood vessels, so 
that there is a much greater surface through which oxygen can be extracted 
from the water. These structures are situated in cavities behind the head; in 
the Koi the membrane is supported by a bony labyrinth on which it is spread 
out in a thin film. In some of the catfishes and eels again, notably in the Singhi 
{Saocobranchtui fos8iUs)y a pair of sack-like organs have appear^ which have 
practically the functions of lungs, that is to say are capable of extracting oxygen 
from air instead of water. Such fishes also have gills by which they got oxygen 
from water and they are, therefore, said to be amphipnoous or broatliing in both 
ways. 

Comparatively few of the animals of the middle reaches of the Ganges, as I 
have already pointed out, are of peculiar types, but there are of course numerous 
very interesting and peculiar forms among them—^crocodiles and turtles, fish of 
many kinds and sizes, water-snails and freshwater mussels, crabs and prawns, 
sponges and many others; but of these I can say little in the time at my disposal. 
I would rather draw your attention to phenomena of special interest 
and to animals that illustrate such phenomena. There is one feature 
very characteristic of the Gangetic fauna, namely the presence in it of a 
distinct marine element.’ Zoologists and geologists alike believe that life 
originated in the sea, or at any rate that all the visible forms of life known to us 
are descended from marine organisms. At a very early period in geological 
history, however, certain forms migrated inland and, having once established 
theroseives in rivers and lakes, often found it unnecessary, again speaking 
metaphorically, to undergo any great change in the course of ages. For this 
reason you will find that many kinds of freshwater animals are very similar 
all over the woild, or at any rate over a very large part of it. A large number 
of the water-snails of Calcutta, for instance, have very close relatives among 
those of the British Isles, while in the valley of Kashmir many are actually 
identical with British species. The ancestors of all such forms came from the 
sea millions of years ago and their relatives which did not migrate inland have 
long since perished and disappeared. Strictly speaking, aU freshwater ani¬ 
mals are, therefore, of marine origin, but the marine element in the Gangetic 
fauna to which I have referred is something diiferent. Its members are so close¬ 
ly related to animals which still live in the sea that we need have no doubt in 
claiming that their ancestors came from the sea at a not very distant geological 
date. To the znost conspicuous member of the little group of marine animals 
whieh live in the Ganges above tidal influence I have already referred more 
than once. It is one of the most conspicuous animals of the river and was possible 
mentioaed by Asoka in the 3rd century B.C. and certainly described by Filny 

€k>od figures will bo found in the volume on the fishes in the Cambridge 
Natural History. 

For an account of this element and of the brackish water fauna see Annandale, 
SijiL i. d. J^erkund* Nal. Atr. Mag. (Max Weber Complimentary Volume), p. 143 
(If ^ 
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the 1 at century A.D., by Alberuniin the eleventh century and by Babur 
«ome five hundred years later. It ia the Gangetic Porpoiae now known to science 
SM Platanista gangttica. 

The terms porpoise, dolphin and whale have no very prociao scientific mean¬ 
ing. Porpoises, dolphins and whales are all members of the group Cetacea, in 
which there are many species and genera which it would be difiioult to place 
without doubt in any one of the three categories. Generally speaking porpoises 
^nd dolphins are much smaller animals than whalps, and frequently the name 
porpoiae is given to forms with a short rounded head while the so-called dol¬ 
phins have a long and slender snout. The Gangetic Porpoise is small for a Ce¬ 
tacean (not more than 12 feet in len^h), but has an even longer and narrower 
snout than the true Dolphin. T will return to its physical peculiarities in a 
moment, but the most interesting fact about its life is that it lives in both the 
Indus and the Ganges and never goes to sea. The vast majority of the Cetacea 
are marine animals. A few, such as OrcaeUa brevirostris, which makes its w ay up 
the Irrawaddy for nine hundred miles and is also found in the lower regions of 
the Ganges, can live in both salt and fresh water, while a very small number 
of species have established themselves like riaianiMa inland in rivers or lakes. 
Such species are found outside India only in the great rivers and lakes of China 
and of South America. They are all more or less closely related to Platanista 
to which a species from the Tongting Lake in the centre of China has recently 
been shown to bo very closely allied'. No similar species are known from the 
sea at the present day but the remains of allied forms occur in the marine ter¬ 
tiary deposits of different parts of the wnrld. The Gangetic Porpoise is, there¬ 
fore, a relic of a former age which has maintained its existence by forsaking the 
aea, where its race was about to perish for some unknown reason. Its 
relatives in China and South America have had a similar fate. The fact 
that this animal is found both in the Indus and the Ganges points 
to some former connection between the two rivers at a period when their phy¬ 
siography was very different from what it is now; but this connection may have 
existed, and in my opinion probably did exist, before the birth of either the 
Ganges or the Indus as a great river. Not improbably the genus first appeared 
in great lagoons or gulfs in what is now the Gangetic trough at a period when 
the present relations between land and sea had not yet been established in 
northern India. 

In spite of its ancient ancestry Platani^a is highly modified in certain respects, 
particularly in its long sensitive snout Und in being practically blind. In these 
respects it is modified for life in very muddy water and is adapted to obtain its 
food, which consists of prawns, molluscs, etc., from the soft mud at the bottom 
•of a sluggish river. 

The Gongetio Porpoise is not the only animal of comparatively recent marine • 
origin found in the Ganges above the influence of the tides, for at least two remar¬ 
kable genera of bivalve molluscs share this peculiarity with it. They belong 
to the two families of the arc-shells and the razor-shells. The former are so 
odled from a somewhat fanciful resemblance between the shells and Noah's Ark 
while the latter have their name from theirlong band-shaped outline and the sharp 
edges of the shells. In most parts of the world the animals of both families are 
•exolusively marine, but in the rivers which run into the Bay of Bengal, and also 
in those which enter the Gulf of Siam, members of the two genera, which are 
cidled Boaphda and Novaculim^ have made themselves at home in fresh water 
TThe shells of both genera are much smaller than those of most of their marine 
velatiYeB and their structure is comparatively simple. Neither genus has any 


1 

!• 

9 * 


See Hinton i^oraft on Liphotts, Ann, Afag^ Nat, Hist, (9) X, p. 232 (1922). 
Ekendranath Ghosh, Proe, Zool, 8oc, London II, p. 1139 (1922). 

Idm, Bscl Ind. XIX, p. 64 (1920). 
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very close relations now living in the sea and we know nothing about their fossil 
ancestors. The fact, however, that the animalB are simple in structure as oom*^ 
pared with all the marine members of their respective f amities shows that th^ 
are probably very ancient and that they, like Platanista^ left the sea as their 
race was d3^g. They were enabled to do so by their peculiar physiologioal^ 
adaptability, for they survived the change from salt water to frei^>~a change- 
which implies both a difference in the specific gravity and also in the chemical 
composition of the medium in which the animals liv^. It is as though a man 
were to accustom himself to live permanently in tobaooo-smoke instead of air. 

This physiological adaptability^ is one of the most peculiar features of tlve 
animals which live in the creeks and estuaries of the Gangetio delta. To these 
animals we must now turn, leaving almost everything unsaid about the fauna of 
the middle reaches of the river. With them as with the fauna of the hfll-streams 
the transition is gradual. We find many species which can live with equal 
comfort in the middle roaches and in the deltaic tracts; we find some that are 
characteristio of the upper waters of the delta, a few migrate periodically either 
from the sea or from the creeks for a considerable distance upstream, while a 
still smaller company takes the opposite course, descending from the middle 
reaches to the lower at the breeding season. Most noteworthy of those forma 
which come up the river from the sea is the Hilsa, one of our beet known food- 
fishes. Like the salmon of Europe and North America it is a marine fish which 
ascends rivers to breed. Certain prawns also come up into the delta for the same 
purpose, while others go downstream into the sea from the lower reaches of 
the river. Animals which go upstream to breed are called anadromous, those 
which go downstream catadromous. 

The great majority of the animals of the deltaic creeks and estuaries are, 
however, what is called euryhaline. That is to say they are (within certain limits) 
indifferent to the amount of salt dissolved in the water in which they live. Most 
of them are of marine origin and comparatively few can endure pure fresh water^ 
for any length of time. This feature is well illustrated by a little jellyfish called 
Campanulina ceyloneneia'^^ which was originally described from the sea off Ceylon 
but has also been found in brackish water in both Lidia and Siam. When the- 
water in the Belgatohia canal on the outskirts of Calcutta sinks very low, as 
it does as a nile at some date in April every year, lock-gates are opened which 
admit the brackish water of the Matlah river. With the water come swarms of 
this little jellyfish, and they lay their eggs in the canal. From the egg arises 
a simple larval form called a planula and this turns into a minute hydroid, which 
is fixed to bricks and mooring-posts. The hydroid again gives rise to a second 
brood of jellyfish by means of budding and the alternate generations of medusa 
and hydroid are rapidly perpetuated for some months, until the water is thick 
with htte medusfiB and the submerged bricks of every ghat and the surface of 
every post are covered with the hydroid. Then come the rains and the water 
grows gradually fresh. When its specific gravity falls below a certain point both 
jellyfish and hydroid are killed and the species disappears from the canal, until it 
is re-odmitted with the inflowmg water in the following April. 

Those facte illustrate the manner in which the animeds of the estuaries aro 
attempting to establish themselves inland. I may give another and even more 
striking instance, that of the little crab Varuna litterata^. This animal is stilt 
more tolerant of changes in salinity than the jellyfish and its hydroid, for it can 

Redeke*s recent attempt to provide a more exact olasaifioation of brackish* 
water animals hardly applies to those of Indian waters, where conditions are much 
more complicated than in Europe. See Bedeke, Bigid* t» d» Dierkunde ycU, art» 
Mag, fWeber complimentary volume^, p. 329 (1922.) 

»• See Lloyd & Annandale, Kec, Ind. Mus, XII, p. 49(1916), and Annandale 
Msm, Ai. Sf>e, Bengal VI, p. 112 (1919). 

•r See Kemp, Mem, Ind, Jfws.'V, p. 233tt9l5>. 
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live equally well in the open sea and in pure fresh water, but its real home is 
in the estuaries. Every year a double invasion of the Varuna crab takes place 
in the neighbourhood of Calcutta. The crab breeds a little before the beginning 
of the rains. For some time the female carries her eggs tucked up under het 
tail, but the eggs, unlike those of the true river crabs, give rise to a little 
larva different from its parents, though not so different as the caterpillar is from 
the butterfly. The larvae are produced in countless millions at the edge of the 
Hughli below Calcutta and m every creek of the Sunderbana. Their natural 
instinct leads them upstream: they swarm into every ditch of fresh or brackish 
water to which they can gain access, and not infrequently they block up pipes 
carrying water from the river. 

As soon as the parent e.rabs have got rid of their family, to which 
as a matter of fact they pay no regard whatsoever, they too proceed to migrate 
inland. They ciawl and swim into ditches and water-coiiistis; they proceed 
along the gutters of the streets of Calcutta and, loavitig tho water, walk amongst 
the damp herbage of gardens and jungles and so penetrate into isolated ponds 
and tanks. They frequently appear in the tank in tho Museum eorapound and 
J have seen one surrounded by a flo»‘k of cniws in thtj middle ot tho lawn of 
the United Service C.'lub. 

And yet, iu spite of this double migration inland, in sjato of Us tolerance 
of fresh water, the Varuna crab never establisluis itself as a permanent 
denizen of inland waters m the (Jangetic delta. From the ('alcutta tanks it 
disappear-H rapidly and can as a rule be found oidy in a few of the ponds in the 
immediate neighbourhood of hrac'kish water, in places such as ('hingrihatta. 
Why is tills ? Apparently because it cannot compete with tho true liver crabs 
which are already established in fiesh waUu*. It has appealed too late on the 
scenct 

A little lower down in the delta a remarkable i)henomcnon has beiai observed 
by Dr. S. W. Kemp** Ho found in the Matlah river, which is now mere creek 
connecting the remains of the once extensive 8alt Lakes on the outskirts of Cal¬ 
cutta with the sea, that the fish and prawns and also some of the other animals 
were curiously similar in general appearance to those wliich he hail 8c(*n dredged 
from great depths in the sea. Deep-sea animals have many peculiarities, the 
most conspicuous of which are their colouration, tho condition of theii 
eyes and the production of long thread-like organs of touch. In all these res¬ 
pects a large number of the Matlah forms show a strange resemblance to deep* 
sea species. Like those they are mostly either of a dull translucent white colour, 
like the glass of which lamp-shades are made, or when bright pigment is present 
in them it is usually of a deep pink or red shade, which is also common in the 
abyssal famia. Most dixjp-sea fishes either have very laige eyc« to enable them 
to make use of any rays of light that may be present at great depths, or else 
have their eyes much reduced ; sometimes they are totally blind. Most of the fish 
of the Matlah river have very small eyes. Further, both they and certain of 
the prawns that live with them are provided with very long and slender organs ot 
touch. In the fish (for example the well-known Topsi or mangoe fish) it is 
the rays of the anterior paired liiis which are pixxlucod into long filaments. In 
at least one kind of prawn common in the Gangotic delta, however, the legs have 
lost their function as organs of progression and have become tremendously long 
threads which trail round the animal as it swims by moans of the little paddle-like 
organs beneath its tail. Just so certain dec^p-sea prawns have produced thin 
thread-like legs, but it is interesting to observe that in the abyssal forms the 
lengthening of the leg has taken place in quite a diffei‘ent way from that in which 
it has been brought about in the estiiarino species and that differen. parts o) 
limbs are modified in the two forms. 


Keap, Rtc, Ind. Mas. Xlfl, p. 233 (1917). 
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This resemblaiioe bstweea a number of the animab of a small oomparatively 
shallow ddtaio oreek and those of the deeper parts of all seas is a striking pheno* 
menon wUoh cannot be gainsaid by any observer who has seen the a^mats 
in their fresh state; but what does it mean t Most of the forms from the oreek 
differ greatly in their general structure from deep-sea forms Why should 
unrelated animals from such different habitats resemble one another outwardly: 
too many different kinds of animals are involved for us to call in mere chance 
as an explanation. We cannot of course say what is the ultimate cause of this 
convergence, but there are only two physical features which the deep sea and 
the cre^ of the Gangetio delta have in common, viz,, a very soft oozy bottom 
iiud a low visibility, due in one case to absorption of the rays of light as they pe¬ 
netrate through thick layers of water and in the other to the fact that the water 
is full of minute particles of suspended silt which produce in it much the same 
effect as fog or smoke does in the air. We can hardly doubt that the resemblance 
between the two faunas is in some way associated with this resemblance in the 
physical characters of their environment. Here again we have an example of 
parallel evolution, but of a different kind, for here the convergent forms do not 
live together but in very different surroundings, which have only certain factors 
in common. Evolution has been at work on parallel or rather convergent lines 
and some response to environment on the part of ancestral forms is plainly 
indicated. 

I must now bring my lecture to a close. I have not attempted the impossible 
task*of summarizing the multitudinous aspects of the Gangetio fauna in the space 
of an hour. What I have tried rather to do is to bring to your notice a 
few of these aspects, and particularly to say something ui the wonderful manner 
in which some of the animals are modified to suit their surroundings in different 
parts of the river-system. Another point of special interest on which I have 
laid stress is the fact that animals to be successful in the race of life 
cannot trust merely to the modifications that come about in their bodies without 
their own volition. With the Varuna Crab and the Ceylon Medusa individual 
effort is necessary to conquer new territories, and even if the conquest is not per¬ 
manent a slight change in (onditions may make it permanent some day, if only 
the effort be persL^nt from generation to generation. As it is with these lit.le 
water beasts, so it is also with mankind, f^uccess depends on effoit. 

The only exception is the Bombay Duck mhereus) which is 

loosely relatoH to cleep-sca forms but is itself at borne in estuaries. 




643 


SOME NEW OR INTERESTING ORTHOPTERA FROM PERSIA, 
BALUCHISTAN AND WESTERN INDIA 

By 

B. P, UVAROV, F.B..S. 

(with a Plate,,) 

The present paper is ba«ed mainly on an interesting collection of Orthoptera 
sent to me by the Bombay Natural History Society for identification. The 
results obtained in working out the collection corroborated once again my 
statement* that the fauna of Orthoptera of the Asiatic deserts is most inade- 
quately known and includes many undescribed and very striking forms, I 
earnestly hope that my jiapers in this Journal* will draw attention of entomolo* 
gists who have the opportunity of collecting in the Punjab, Sind, Baluchistan, 
Afghanistan, Mesopotmnia and Persia to this badly neglected group of insects ; 
there is no doubt that oven most casually made ooUeotions will bring some¬ 
thing now, or, at least, throw some light on the distribution of known species. 

The typos of new species described in this paper have been prosentexi by the 
Society to the British Museum, through the Imperial Bureau of Entomology. 

Mantidjb. 

1. Eremiaphtla laevivrwm Uv. 

Baluchistan: Hazarganji 40 miU*s 8. E. of Khozdar, 10, 1917, I J (J.E.B. 

Hotson). The species has lioen quite recently describwl by mo from Muscat. 
Arabia (Journal Bombay Natural History Society, xxviii, 1022, p. 351), and the 
specimen from Baluchistan is exactly alike the typo. 

Acrididjs, 

2. AenntMohu^ curticornis Hanc, 

India: Deolali, Oct., 1915, I $ (N. B. Kinnear). 

This species has been described by Hancock (Hoc. Ind. Mus., xi, 1915, p, 92), 
from Satara district, Bombay Presidency, and not recorded since. The specimen 
before me agrees in all details with the original description. 

3. Chloebara crassa (Walk.) 

India: Nasik, 1,900 ft.. Sept., 1914, 15 , 2 $$ (N. B. Kinnear). 

This is the first exact record of this spociw since Walker described it from 
•* N. Benged ” without giving more precise locality. 

The genus Chloebora soems to mo hardly separable from Humbe, but I cannot 
express a definite opinion on the matter, as 1 know only one siJeoies of Chloebora 
which is not oven the genotype, 

4. Oedipoda miuiata (Pall, nec, aiict), 

1771. QryUus miniatua, Palhis, lloise duroh veraoh. Prov. etc,, p. 467, 

1839. Oedipoda gralioaa, 8orville, Ins. Orth., p. 727. 

1923. Oedipoda miniata, Uvarov, Novitatos Zodogioae, Vol. xxx, p. 70. 

Persia: Shiraz, 14, viii, 1920, 1 } (J. E. B. Hotson). 

I have shown in the paper, quoted above, that the name mhtkUa Pall, inta 
been quite incorrectly applied to another speoios of the genus, G. germancia^ 
Lat. 

5. Oedipoda echochi Sauss. 

S. Persia: Akbarabad, 6, x, 1919,1 9 (J. E. B. Hotson). 

The speoimai has got the bind wings with a distinct violet tinge; their band 
almost reaches the inner margin; the head and pronotum are strongly rugose, 

• See this Journal, xxviii, pp, 71, 351 and especially jp, 1149. 
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the latter with very sharp, though irregular, lateral carinae and the hind margin 
of lateral lobes distinotly festooned. Its dimensions are, as follows:—length 
ol body 23, pronotum 7, elytra 23, hind femur 16 mm. On the whole, it is a 
comparatively slender insect, scarcely more robustly built, than O. minicUa 
and therefore it cannot be identified with the typical Syrian form of the species 
which is, according to Saussure’s description a larger and more heavily built 
insect. Our specimen seems to come nearer 8ub>s;[)Ocie8 caucasica, Sauss. but 
hardly identical with it. A series of four sjiecimens of 0, schochi in the British 
Museum from Kazvin, N. W. Persia, seem to agree fairly well with the original 
description of the Syrian form. On the other hand, one female in the same 
Museum, from the Lar valley, S. Persia is small, but heavily built, with rugosi. 
ties on the ho^ and pronotum 8ub-obliterat<% wings pale bluish and their fascia 
broad, almost reaching the inner margin. It is impossible yet to use thoee 
scanty materials for a study of geographical variations of the species, but I 
want^ to draw attention of systematists to the necessity of such a study. 

6. Sphingonoiua obscuratus (Walk.). 

1870. Oedipckla obscMrata, Walker, Zoologist, xxviii, p. 2300. 

1884. Sphingotwius brunneri, iSausauro, Prodr. Oed., pp. 197, 206. 

1888. Spkingonoiua brunneri. Saussure, Addit. ad Prodr. Oc(l., p. 87. 

1898. Sphingonolus hrunneri^ Zubowsky, Ann. Mus. Zool. Acad. Imp. Sc. 

St. Petersb., iii, p. 97. 

1902. Sphingonohis lanuierei, Pinot, Aim. Soc. Ent. Bolg., xlvi, p. 434. 

1906. Sphingonolus brunneri, Jacobson and Bianchi, Priamokr Lozhnos 
Ross. Imp., p. 276. 

1911. Sphingonolus brunneri, Ikonnikov, Revue Russo d’Entom,, xi, 
p. 368. 

1913. Sphingonolus lameereif Rehn, Bull. Soe. Ent. Egypte, iii, p. 46. 

1913. Sphingonolus brunneri, Bolivar, Novit, Zool., xx, p, 612. 

1914. Sphingonolus brunneri, TJvarov, Revue Russe d’Entom., xiv, p, 

221 . 

1914. Sphingonolus brunneri, Womcj’, Sifz. Akad. Wiss. Wien, cxiii, 
Abt. i, p, 394, 

1919, Sphingonolus octofasciatus, Innes Bey, Bull. Soc. Ent. Egypte, 
xi, p. 38 (footnote). 

1919. SphingonMus gucuirifasciatus, Innes Boy., lx,, pp. 46, 47. 

1919. Sphingonolus lameerei. Storey, lx., p. 66. 

1919, Sphingonolus quadrifascialus. Storey, Jx., p. 65. 

S, Persia: Abadeh, vi-vii, 1916, 1$ (P. Paschon); N, Persia: Shahurd 
(Stockholm Museum). 

This beautiful species is so distinctly marked on the wings that the above 
synonymy cannot be subject to any doubts. The description of O. obscurata, 
though far from being good, is nevertheless quite sufficient to recognise in it the 
same insect, whicli has been more fully described by Saussuro, os S. brunneri and 
the Walkorian name must be used for the species. Bolivar (lx.) has stated already 
that S, lameerei is a pure synonym of S. brunneri and I entirely agree with him. 
Rehn’s opinion (l.c.) that the species may be a mere geographical race of 
ioimpes Sauss. seems to bo founded not on a comparative study of both 
species, but on Einot’s remark in his description of S. lameerei (Lc.), since the 
pronotai structure is quite different in 8 . satrapes and 8 . obscuroius. As for 
S. quadrifascialus of Innes Bey, its diagnosis, although extremely poor, leaves 
no doubt that it refers to 8. obscuratus ; it is very odd that Innes Bey could not 
determine his insect by Saussuro’s keys and descriptions os 8 , brunneri which 
he does not mention at all; still more incomprehensible is his suggestion that 
Helm’s recoid of 8 . lameerei should bo roferr^ to 8 . octofasciatus while Rehn 
records the latter species, as well I leave out of consideration 8, apkalis Sauss^ 
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which also seems to be very close to our species, beoaase the material studied 
by me does not permit me to form a definite opinion on the value of characters 
used by Saussure to separate it from 8, brunn^ri. 

In the above synonymy I have intentionally avoided reforonces to the 
Catalogue of Kirby, since that author brought such a confusion into the 
synonymy of specjies of this genus (he regarded, for instance, 8, haUealua of 
l^ussure as being not the same insect as 8. balteatus of Servilie though Saussure 
re-describod Seville’s type) that it is much simpler to compile a new list of 
synonyms, than to correct Kirby’s mistakes. 

The list of references given above includes, I believe, all reliable i^ocords of the 
speciej?, which are known from a very large area, in fact from the whole of the 
Eremian region. The actual records are, as follows: Algerian Sahara (Einot, 
Werner), Egypt (Rehn, Innes Bey), Sinai (Walker), N. and S. Persia (my records 
in this paj^r), Asia Mmor (Saussure's doubtful record), Transcaspia (Uvarov) 
and Semiretchye, E. Turkestan (Zubowsky, Ikonnikov). The species seems to 
be nowhere common as most records are based on single, or a few specimens ; 
this may bo explained, however, not only by the actual scarcity of the species, 
but also by its extreme warinoss observed by Werner (/.c.). 

It is very likely that an insect of such a wide distribution gives several geogra¬ 
phical races, but more material is necessary before tliis question may be 
attacked successfully; I should like to mention only that the fomx occurring in 
Somiretohye is according to Zubowsky {l.c.) remarkable for the width of 
the wing fascia, while the form from Sahara has got the fascia comparatively 
narrow and the apical spots small ; thus it seems not impossible that the name 
laineerei may be used as subspeoific, while apicxiUs may also represent but a N. 
Pei'sian sub-species of 8, obscuraivs, 

7. Spfungonotwi baltealm (Sorv.). 

1839, Oedipoda balteniay Bervillo, Ins. Orth., p. 734, 

1870. Oedipoda latifascia(a. Walker, Zoologist, xxviii, p. 2299. 

1884. SpHngonotus atmrarUhimu% Saussure, Prodr. Oedip., p. 206. 

1888. Sphiagonotus haUealus, Saussure, Addit. ad Prodr. Oed., p. 8f>. 

1919. 8phingonotu9 bifasciatus, Innes Bey, Bull. Soc. Ent. Eg3rpte, xi, 
pp. 45, 48. 

India: Perim Island (British Museum); Arabia: Aden (also). 

This is another species of Sphingonotus about which there is a great deal of 
confusion, especially in Kirby’s Catalogue, quotations from which it would he 
useless to give hero. As the specimens from the Perim Island in the Gulf of 
Cambay are practically topotypical (the type was from Bombay) and agree 
ill all details with Sorvilie’s original description, I believe mysoJf justified in my 
attempt to clear up the synonymy of the species.* 

O, IcUifasciata Walk, the type of which does not exist is undoubtedly con- 
speoifio with balteatus Serv., as Walker refers to his species the fig. 9 of Plate 7 
in Savigny’s “ Description de I’Egypte’* which represents balteatus^ BauBsnro, in 
Prodromua described the species under the name amaravihima^ while he 
mistook for balteatus another smaller species which has been mistaken for 
haUeatua^ also by all other authors ; since that speoies is not known to 
me from Asia, I abstain from its description here and will do it in my pajier on 
Egyptian Orthoptera, now in preparation. In Additamenta Saussure redesoribed 
Seine’s type and stated that it is identical with his amaranthinua ; Innes Bey 
introduced one more name for the same species, 8, bifaadatua, which cannot be 

*A6 a matter of fact I did it onco already (Bull. Mus. Cauoase, xii, 1919, p. 157), 
bat at that time I had not sufficiently mastered the general syatematios of this 
diffioult genus and relied too much on literature, so that I most revise now the con- 
oltudons reaohed then. 
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accepted sinee his only reason for doing it was that the name haUeaiua has been 
used by various authors for different species and therefore must be rejected* 
All the above synonyms are, however, to be regarded as such only when the 
species is studied, as a whole, since some of the names may be us^ in con¬ 
nection with different geographical races of halleaiue. In fact, there is a remark¬ 
able tendency in this species to a geographical variation in the color of the basal 
disc of wings, and the British Museum material enables me to distinguish the 
following four sub-species 

1. 8, haltecUus haUeatua {SeTV,)=amaranthinus Sauss.—Disc of the wings 

light violaceous; hind tibiss blue on the inside—Bombay, Perim 
Island, Aden. 

2. 8, baUeatus kUifasciattts (Wh\k.)—hifaaciatus Inner.—Disc of the wings 

violet-rose; hind tibisB violet-rose on the inside.—Egypt; Sinai. 

3. 8, hcdteatus roseus, sub-sp. n.—Disc of the wings light rose; hind tibiss 

rose on the inside.—-Somali; Massowah. 

4. 8, haUeatua himalaj/anus^ Ruh-Bp. n ,—Disc of the wings blue; their 

fascia broader than in other races ; hind tibise bluish-grey on the 
inside.—Baltistan. 

8. 8phingonotua intulus Sanss. 

L. Persia: Abeuich (P. Paschen); Lar valley, viii, 1905 (E. Grant Duff; 
British Museum). 

The specimen from Abadeh has been recorded by me*^ as «9. balteatua, but 
I believe now that the differmces in the sculpture of the pronotum and in the 
shape of the discoidal vein given by Saussure for separating 8. iututua from 

S. haUeaiua are of specific value. On the other hand, 1 am not clear about the 
differences between 8. peraa and the two species just mentioned, while *9. 
nebvloaua Sauss. (nec, F.-W. I) seems to me hardly the same insect as the one 
described under that name by Fischer v. Waldheim and suspiciously alike 
8, intuiua. The whole question can hardly be settled without studying the 
types and checking their characters on large topotypioal scries of specimens. 

9. Tmethia Ba%Laaure% violacea^ Uv. 

S, Persia: Shiraz, Zorghun, Badgamir, 12. vj-2. vii, 1920 (J. E. B. Hotson). 

I have described this insect fets a mere colour aberration, but all South Persian 
ef>ecimeii8 seem to possess the colour characters separating them from more 
northern representatives of the species, and must be regarded as a distinct sub- 
spedes. 

The typical sub-species has been recorded by M. Burr under the name of 
Sphingonotua aatrapea (I) from Kemianbaik (l^t. Bee., xii, p. 240) and from 
Seir, near lac Urmia (IJnn. Soo. Joum., Zool., xxvi, 1899, p. 417) in N. Persia; 
this I may state on the strength of a study of his original specimens, now in the 
Oxford University Museum. 

10. Tmethia cintraacena (St,). 

Of this species I have studied a male co-type, for the loan of which I am obliged 
to Prof. Y. Sjbstedt of the Stockholm Mtiseum, and it agrees well with my figure 
(Bull* Mus. Caucase, xii, 1918, p. 50, fig. 5), only the pronotum is less constricted 
in the prozona, and its median keel is not as distinct as in the figure. I must point 
out, however, ^at the shape of pronotum and, particularly, the degree of develop¬ 
ment of its keel is subject to unusual in^vidual variation in this species. 
In fact, I had an opportunity of studying an extensive series of specimens in the 
Ganoasian Museum in Tiflis, taken near Teheran at the same date and it oon- 


Jonmol, Bombay Katural History Society, xxviil, p. 381. 
p. 362. 
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tainod all forms transitional between those with fully-crested pronotum and 
those with the keel very low in prozona and altogether obliterated in metazona. 

Sii/co the development of the pronotal keel is the only difference between the 
genera TmHhis and Erernoplana—Eremopeza, Sauss., of which cinerascens is 
the genotype, it is obvious that those genera must be united, while two more 
species included in Eremopeza later on, me, granulosa (Walk.) and brachycera, 
Kirby, may be more conveniently transferred to the genus Eremocharis (see 
below) until a revision of the genera of this very little known group may be 
undertaken. 

Stal has not given the exact locality of his types, which is Shahrud, N. 
Persia and Teheran (see af)ovo) is the only other locality whence the spedes is 
known. 


11. Tmethis kotsoni^ Uv.. 

Baluchistan : >Jok-Chah, 70 miles S. of Kharan, about 5,500 ft. 23 vi, 1918, 
1 2(J. K. B. Hotson). 

Another very well preserved specimen of this largest known species of Tm^tkis 
just described by me (see this Journal, xxviii, 1922, p. 363). I wonder if the 
insect described by Kirby (Fauna Brit. India, Acrid., p. 158) under the name 
Sphinyonntns gigas from Quetta is not a Tmethis, in which wise it must bo con- 
specific with '/'. hotsoni ; the description of S. gigas is, however, most unsatis¬ 
factory and nothing can ho said as to what genus it belongs to, until the t]^?© 
which is in the Indian Museum, Calcutta, may be studied. 

12. Eremocharis brachycera (Kirby.) 

1914. Eremopeza brachycera, Kirbv,'Fauna Brit, India, Acrid,, p, 159 
fig. 110. 

Baluchistan: Quetta 1$ (^ypo, British Museum); Kelat,—viii, 1917, 1 2 
(J. E. B. Hotson); Har boi, 12, viii, 1917, 2^ 3? $ (J. E. B. Hotson). 

As the original description of this species by Kirby is very i)oor and in some 
respects even incorrect, I believe it useful to give a re-description of the type 
while the fresh material collected by Mr. J. E. B, Hotson enables me to draw 
some additional notes on the specific characters. 

The characters of the type are, as follow's 

9 Antonnse as long os the head and the prozona of pronotum put together 
consisting of elongated joints. Face vortical, rugulose and with scattered round 
granules ; frontal ridge above the ocellum strongly compressed, narrow and not 
snlcate, seen in profile excised just below the ooellum, obliterate farther down. 
Vertex strongly sloping, scarcely impressed, with scattered indistinct grannies 
and with a subobsolete, narrow longitudinal sulcus ; its margins not raised, 
very obtuse ; no frontal or tem|>oral fovcolae; ra<iial postooular ridges composer 
of rounded granules; occiput with a very narrow median sulcus the margins 
of which are slightly raised and with several transverse ridges. Pronotum thick 
and depressed, in round granules, anterior margin obtusely produced in the 
middle, sinuate laterally and obsoletely crenulate; prozona tectiform, with the 
crest convex in profile, distinctly cut by transverse sulci and finely sulcate along 
the middle; roe^an sulcus deep, placed just before the middle; metazona prac. 
tioally fiat, with obsolete granules and rugosities, Elytra reaching to the hind- 
knees, coriaceous. Middle femora irregularly granose along the upper side. 
Hind femora with the upper oarina obtusely serrate and undulate; upper outer 
area with several transverse granulated ridges and small round granides; lower 
omna irregularly undulate. Margins of pronotum, sternum and legs densely 
pilose. Fascia of the hind wings subobsolete, emitting a radial branch (whioli 
is omitted in Kirby’s figure), specimen is much discolored by alcohol and 
color oharaotem of the type arc of no value. 
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Amongst the specimens collected by Mr. Hotson a female from Kelat is 
very like the type in its dimensions but somewhat more rugose on the proncAom. 
Its elytra extend practically to the hind knees ; hind femora are clay-oolorod on 
the inside, with a bluish-grey transverse fascia on the base of the lower inner 
knee-lobe; hind tibiae on the inside with the base and a streak along the middle 
not reaching to the apex, bluish-grey; their inner spines dark-brown on the 
inside with a paler preapioal fascia. Specimens from Harboi (2 cf 3 $ 5 ) are 
distinctly smaller and the elytra in the females extend only to the narrowed part 
of the femora, while in the males they reach to the hind knees ; hind femora are 
faintly reddish on the inside with thc‘ fascia on the baso of the lower knee-lobe 
blackish• blue; hind tibisc with the inside bluish-grey basally and dirty-vina- 
ceous in the rest, with the inner spines chocolate-brown on the inside, fasoiatod 
with brown before the ajiicos. VVings are very faintly greenish in Iwith forms 
which I hesitate to separate even as sub-species until thespecias is better known 
and the extent of its individual variability may be appreciated. The dimensions 
of the specimens studied by me are, as follows : - . 



Quetta. 

Kelat. 

Harboi. 


S (tyi>o.) 

$ 

$ 

9 

Body .. 

.. 44mm. 

45mni. 

27mni. 

37mm. 

Pronotum 

.. (the tip bro¬ 
ken off.) 

15 

8 

12-6 

Elytron .. 

27 

24 

10*5 

14 

Hind femur 

21 


12 

14 


13. Tropid/iuchen edeniulmn, sp. n. 

(Plato I, lig. 2.) 

Head densely sabuloso-granose. frontal ridge in profile convex, obtusely 
excised in the middle; seen from the front it is widened and foveolate at the 
fastigium, narrowed above the antennee, somewhat widoued below thorn, 
narrowed below the ocellum, gradually and not strongly widened towards the 
clypeus, which it dow not roach, since its marigns are raised and regular above 
the ocellum only. Lateral facial keels obliterated. Fastigium of vertex strongly 
sloping, much longer than broad, ofien in front, with the anterior margins only 
smooth, while the lateral ones are granose like the whole of the head and feebly 
raised ; the surface impressed, with a fine, but distinct sulcus along the middle. 

Eyes oval-shaped, higher than the subocular distance. Pronotum moderately 
compressed with the crest comparatively thick, not lamelliform, regularly convex 
in profile; its anterior angle not acute, reaching the line connecting hind margins 
of eyes ; the whole surface densely sabuloso-granose with irregularly scattered 
acute spine bke tubercles ; the sulci well distinct, but fine; the foveolas feobl>' 
developed, the first and the fourth one being almost obliterate; hind angle of 
the pronotum acute, bituberculate, and not bidentate at the apex. Prostemal 
apine acutely conical, somewhat compressed laterally. Mesonotum and 
metanotum, as well as the first tergito sabuloso-granose, with very few small 
spine-like tubercles; first tergito with the crest inflated and the hind anglt* 
moderately acute, obtusely denticulate; tympanum large, oval-shaped ; second 
tergito sparsely sabuloso-granose, with but two pairs of pointed tubercles at the 
hind margin, the lower ones being very small; the remaining tergites indistinctly 
mgnlos^, without grains or tubercles. Subgenital plate recurved, with the apex 
narrowly truncate and bituberculate. Hind femora with the carime but 
feebly ^ated, distinctly narrowed apically; upper margin strongly spined 
thrpughout, lower margin also spined, but the spines are shorter and less acute; 
the surface of the extemomodian area not granulose, that of the lower and upper 
areas sparsely sabuloso-granose. 

General coloration grey; abdomen beneath ochraoeous. Hind femora with 
the lower inner area load-colored. Hind tibiss and the inside of their inner 
spinel black; outer spines tipped with brown. Hind tarsi grey. 
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Length of body 29 ; pronotuni U ; hind femur 15 

S. W. Persia: Abadeh, vii—viii, 1916 (P. Paschen). 

'rhe essential characters of the new species are to bo seen in the pronotal 
crest more distinctly arched than in other spooics of the genus (with the excep- 
tion of T, securicoiie), in the sand-like granulation of tlie head, pronotiun and 
basal parts of the abdomen, in the hind angle of the pronotum being bitubercul- 
ato and not bispinose, in the conical prostemal spine, in the subgenital plate 
bituboroulato apically, as wi*ll as in the coloration ot hind legs. 

14. Tropidaiichert snbulosum^ sp. n. 

(Plate I, fig. 1.) 

2 . Head very densely sabiiloso-graiiOHe ; frontal ridge in profile strongly 
convex in the upper half, very deeply excised in the middle and practically 
straightin the lower portion; soon from the front it is of the same structure as 
in T, ede?ilulu)n, but suddenly and strongly widened just before the cly|)ou« ; 
its margins are fairly distinct throughout, though in the lower tK>rtion loss regular, 
Fastigiuni of vertex strongly sloping, longer than broad, open apioally, with the 
margins irregular and granulated ; tin; surface not strongly impresserl, irregu¬ 
larly rugiilose m the hind portion, with a fine median sulcus. Eyes oval-shaped ; 
tlieir height distinctly less than the suboculnr distance. Pronotum moderately 
constricted, with the <Test thick and low, practically straight in profile ; the 
whole suifaco very densely sabuloso-granosc. with a few scattered obtuse tuber¬ 
cles ; sulci fiiK^ ; foviKibe of the crest Hiuall ; front angle distinctly less produced 
than in other species ; hind angle extending just a little behind the mesonotum, 
bitulierculate. Prosternal spine .acutely conical, sliglitly curved backwards 
somewhat compressed laterally Mc'sonoturri, metanotum and two first tergites 
sabuloso-granoso, with a few scattero<l obtuse tubercles ; tympanum large, 
open ; hind angles of tergites somewhat produced, moderately acute ; hind 
tergites indistinctly rugulose and wath sparse, minute granulation. Hind 
femora not strongly narrowed apically ; upper carina with al>out 9-16 short 
oblique spines ; lower carina undulated, with a few subobliterato short and blimt 
spincis ; the whole outer surface sabuloso-granoso. 

(lencral coloration pale ochraceous-grey; all stemites of the, abdomen, as well 
as the tergites from the third backwards though less conspicuously, variegated 
with black and brownish-orange colors. Hind femora with the lower inner area 
grey. Hind tibue with the inside blnish-black turning blackish-violaceous near 
the apex ; inner spines black ; outer spines violaceous inwardly and grey out- 
w^ardly. Hind tarsi inwardly violaceous. 

Length of body 48 ; pronotum I5..i ; hind femur 26 mm, 

N. Persia : Kerman balk (Miss 8yke8 ; M. Burr’s collection, in the Oxford 
University Museum). 

This insect has been recorded by Burr (The Entom. Rec., xii, 1900, p. 241) 
under the name of T. secnricolle Sau^s., but it differs strongly from the latter 
species, as well as from other known ones by the shape of pronotal crest, by 
peculiar granulation and by the coloration of abdomen and hind legs. 

The number of known species of Tropidauch^n is thus raised to six, and the 
genus seems to be restricted to the ancient Iranian plateau, since there is only 
one species, T. securicolle which has been doubtfully recorded from Syria. Of 
course, there is a possibility that some of the known species may prove to be not 
more than geographical forms when largo materials are studied, but in the mean¬ 
time it is b^t to describe them carefully and to keep separately from each other. 

Lyrotylu/t, gen. nov. 

$. Of middle size, robustly bnilt. Antennsa short and thick. Face mode¬ 
rately reclinate, broad, rugose ; frontal ridge depressed, with a lyra-shaped 
dilatation above the ocellum, parallel below it; it^ margins very distinct and 
10 
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oallons throughout, and the surface feebly impressed, rugose. Fastigium of 
vertex stron^y sloping, not separated from the frontal ridge, its margins sub¬ 
obliterate ; the surface not impressed but very coarsely punctured ; temporal 
foveolsB not at all impressed, largo, very coarsely punctured. Lateral facial 
keels strongly raised, practJoally straight. Eyes irrogularly-elliptical, the 
anterior margin being practically straight; their vortical diameter twioe as 
large as the horlzont^ one which equals to the subocular distance; distance 
between the upper ends of the oyoB is distinctly broader than their horizontal 
diameter. Pronotum thick, subcylindrical, somewhat narrowed in front, 
coarsely rugose ; its disc regularly convex both in transverse and in longitudinal 
direction, intersected by three deep sulci, metazona being about one-half of the 
profona, very broadly rounded behind ; median keel very low, snbobliterated 
in the anterior part of the prozona and in the metazona ; no trace of lateral 
keels. Prostemal spine conical, blunt. Sternum distinctly broader than long, 
rugose; mesostemal lobes as long as broad with the inner angles obtase and 
rounded and the interspace widened posteriorly, subequal in width to one of 
the lobes. Elytra lateral, very short. Mesonotum and part of the metivnotum 
concealed by the pronotiun ; both of them, os well as the first abdominal segment 
are swollen, being of practically the same diameter as the pronotum, and rugose ; 
tympanum oval-shaped, open, covered by elytron. Hind femora thick, with 
the lower and upper oarina acutely denticulated. Hind tibioB feebly thickened 
and distinctly incurved towards the apex, armed with 8 spines on each side ; no 
outer apical spine; the spurs short, but the inner ones are somewhat longer 
than the outer ones. 

Genotype ; Lyrniylus pemeus, ap. n. 

15. Lyrotyluf^ persicus^ sp. n. 

(Plate I, figs, 8 and 4.) 

$. Brownish-ochraceous, shining. Antennje brownish-black, not reaching 
the metazona. Pronotum with the hind margin somewhat swollen, callous, 
pale. Elytra parallel-sided, with the apex angulate, not quite reaching the 
hind margin of tlie tympanum, blackish at thoir base, rugosely reticulated, with 
the longitudinal veins scarcely perceptible, straight, Second and third tergites 
rugose, though less so than the first one. Hind femora pale oohraoeous ; hind 
tibiae brown, with the spines blaok-tipped. 

Length of body (somewhat contracted) 34 ; pronotum 12 ; elytra 5 ; hind 
femora 16*5 mm. 

8. W. Persia : Abadeh, vii—viii, 1916 (P. Paschen). 

This remarkable insect belongs to the group TercUodes, but is at once distin¬ 
guished from any other genus of that group by its oyliiidrical pronotum with 
but feebly developed carina, while in other genera the pronotum is more or lees 
strongly compressed and its carina is developed into a high crest. The new 
genus is r^ated to AcrostegaMes, Karsoh, of which one species is known from 
Zanzibar and two from Somaliland ; on the other hand, it is near to Pdecinotus 
Bol. represented by two South Indian species. 

The shining, leathery surface of the insect suggests that it is hsurdly a member 
of the true desert fauna, and is more likdy to occur in phioes with more or less 
dense vegetation. 

16. LeptacrUJUiSormUfV^olV, 

1870. LepUiorU filiformis. Walker, Cat.Denn. Salt. Brit. Mus., iv, p. 676. 

1902. CapdUa argenteoviUata, Bolivar, Ann. Soo. £nt. Fr., Ixx, p. 616, pi. 
ix, fig. 33. 

1914, LeptaoriB gruni, Kirby, Fauna Brit. India, Acrid., p. 211, Bombay 
India: 16,ix, 1911,1 $ (N. B. Kinnear). 
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The type of L, greeni agrees in all details with Bolivar’s description and figures 
of C. itrgefUeoviUala, and I belie'^^e that I am quite safe in applying to the species 
the Walkerian name L, filiformis, though the type of the latter is lost. 

TBTTIGONnDJS. 

17. Himerta kxnneart, sp. n. 

(Plate I, fig. 0.) 

d . Of the size and coloration of //. tnarginata, Br. W., but ditiering from it 
strongly in tho structure of the male genitalia. Last tergito large, narrowly 
sulcate along the middle, with tho hind margin almost straight, very feebly 
and broadly sinuate, not obtusely excised os in H. margincUa, Cerci shorter 
than in the latter species, their apical compressed portion practically straight 
and forming an obtuse rounded angle with the base. Subgenital plate 
with the lobes very long, strongly compressed and recurved, with tho apices 
acute and turned outwardly, so that the apical portion of the plate when seen 
from behind is lyra-shaped. 

9 (paratype). Subgenital plate transverse, simply truncate behind. 
Ovipositor short, strongly recurved ; its upper margin practically straight; 
lower margin regularly curved ; disc rugulose. 

Length of body d 13, ? 13*6; pronotura cf J 3; elytra d 13, 9 16 
wings 21, 9 26*5; hind femur d (broken off), 9 18; ovipositor 9 
4 mm. 

T 3 rpo d from Bombay, 10| vii, 1917 (N. B. Kinnear); paratypes, 1 d 
and 3 9 9 from Surat and Palamau (British Museum). 

Since the male of the paratypio series agrees in its genitalia perfectly with 
the typo, I do not hesitate in referring the females to the same species which 
is very close to H, marginata but easily separated by the above characters. I 
take much pleasure in naming this dainty insect after Mr. N. B. Kinnear who 
has found it, as well as some other new or interesting species, included in the 
oollootion of the Bombay Society. 

18, Letana mgroaparsa (Walk.). 

1871. Phanerophera nigrosparm^ Walker, Cat. Derm. Salt. Brit. Mii^ 
V., Suppl., p. 39. 

1878. Pyrrhicia connaia, Brunner, Mon. Phanor., p. 116. 

India: CJhikalf a, Berar, 3,664 ft., 17, ii, 1913, 1 9 (N. B. Kinnear). 

The typo of Ph, nigroaparm Walk, is a male from Bombay in a very good 
state of preservation and it agrees perfectly well with Brunner’s description 
of P. connata, 

19. Morsimua carinatua (Walk.). 

1870. ApHon cariruUum, Walker, Cat. Derm. Salt. Brit. Mus., iii, p. 426. 

1871. Aprion atridumt Walker, Z.c., v, Suppl,, p. 46. 

1871, Aprion curvifrona. Walker, f.c., p. 46. 

1896. Aprion robuatua^ Brunner, Mon. Pseudophyll., pp. 74, 76. 

India: Malabar Hill, Bombay, 6, ii, 1918, 1 9 (W. S. Millard). 

Kirby in his Catalogue has quite inoorrootly regarded carinatua Walk, as 
distinct from curvifrona Walk, since the types of both species are undoubtedly 
ooDspeoifio ; on the other hand, he was quite wrong in synonymising A. gracile 
Walk, and A. ocuUUum Sauss. and Piet, with 3f. carinatua, 

Plicigera, gen. nov, 

9 • Resembling in the general habitus to Ananconotua^ and related to it. 

Vertex subequal in width to one-third of the interooular distance; its fastigium 
separated friun the front by a short transverse line. Pronotum obsoletely rugose; 
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Ifttmtl keels obtuse, but distinct except at the front margin; disc fiat, narrowed 
antenoriy, with the median keel low, but distinct, interrupt^ at the V-shaped 
sidous; hind margin scarcely rounded; lateral lobes moderately inclined 
with the hind margin sinuate and. the surface rugulose. Prostemum 
not armed. Stomal lobes thick, short, rounded. Elytra lateral. Abdomen 
with a distinct median oarina, and with several series of elongated creases 
on the tergites. Subgenital jilato short, convex, narrowly incised behind. 
Ovipositor gently recurved. Front and middle femora unarmed. Front 
tibiSB with one spine above on the outer margin, and one apical one. Hind 
femora with 2-3 spines below on the inner margin. Hind tibiae with four 
apical spurs below ; plantula of the hind tarsi short, but free. 

Genotype: Plicigera himalayana, sp. n. 

20. Plicigera kimalayatia, sp. n, 

(Plate I, fig. 6). 

9 Brownish-castanoous, shining. Fastigium of vertex paler, but its sides 
blackish, as also are the first antenna] joints from below. Postocular fascias 
and the upper portions of lateral pronotal lobes chocolate-brown, very shining. 
Elytra scarcely reaching to the hind margin of the first tergite, elliptical in shape. 
PleursB and sides of the abdomen pale oastaneous, chocolate-brown and blackish 
in parts, very shining and smooth ; the upper surface of the abdomen dull, 
rugulose, brownish-ochraceous, each tergite with 4—6 pairs of shining brown 
creases, about half as long as the tergite, and with a distinct median carina 
running throughout the abdomen. Last tergife more thEm twice as broad 
as long, broadly rounded, with a short incisure in the middle. Cerci conical, 
pointed. Subgenital plate strongly convex, scarcely longer than at the base 
broad; its apex narrowly incised as deep as one-third of its length ; lobes 
rounded. Ovipositor subequal to the hind femur, feebly recurved. Hind 
femora with irregular striation of the inside, some small spots on the upper side 
of the base and an irregular fascia along the lower half of the outer side 
blackish-oastaneous ; 2—3 black spinas on the lower inner margin in the apical 
half. 

Length of body 21 ; pronotum 6‘5 ; elytra 2*6; hind femora 19 ; ovipositor 
17 mm. 

Punjab: Dalhousie, x, 1917, I 9 (N. B. Kinnear). 

As 1 have mentioned in the description, this interesting Deeticid is closely 
related to the genus Anonconotw represented by three species in the Alps 
and Apennines and supplies an evidence of some relationship of the Himalayan 
sub-alpine fauna to that of the Western Mediterranean mountains. The new 
genus is easily separated from Anon^conotus by the pecufiar sculpture of the 
abdomen, more developed pronotal keels, longer femora and difierontly built 
subgonital plate of the ferode; further characters may be found after a study 
ot the male which remains undiscovered. 

Explanation of the plate, 

1. TropiJauchen aabijosum, sp, $ X 1}. 

2. Tropidauchenedentulum,Bp,n,, d X H* 

3. Lyrot^iaB pereicus, g. A sp. n., $ x 1^. 

4* Lyrotylue persicue, g. A sp. n., 9 face, x 3. 

6. Himerta Knnsori, sp. n., external genitalia of the male, x 

6. Plicigera himalayana, g. A sp. n., 9 ; S — end of the abdomen from 
below. X ij. 
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SMALL GAME SHOOTING IN KASHMIR AND THE 
ADJACENT HILL PROVINCES 

By 

Col. a. E. Ward. 

(with a Plate,) 

Many visitors to the ‘ Vale ' are deterred from using a rifle owing to 
the eost of trav^ing on to the ground where large game is to be found, but 
nearly all carry smooth bores. 

Geese, Duo^ and various Waders abound during the small game shooting 
season which extends from about September to April. 

As the open time varies for different kinds of birds, rules must be obtained 
from the Secretary of the Game Preservation Department at Srinagar, or from 
the Forest Officers concerned if the ground is outside the Jammu and Kashmir 
State. 

The following list contains the names of the birds which are fairly common, 
a complete list of the Game Birds and Water Fowl will be published in the next 
series of articles. Many of the Ducks and Weders are rare, as also are a few of 
the Partridges indeed so rare that the great aiajority of sportsmen do not know 
of their existenoe. 

The Waterfowl. 

The Mute Swan, the Greylag, the White-fronted Goose, the Bar-headed 
Goose (in Ladak), the Ruddy Sheldrake or Brahminy, the Mallard, Gadwall, 
Common Teal, Wigoon, Pintail, Gargoney or Blue-winged Teal, Shoveller, 
Marbled Duck, Pochard including the Red-crested, Dun Bird, White-eyed 
and Tufted-Pochard, the Stiff-tail or White-headed Duck (in some seasons fairly 
plentiful), the Smew and Goosander. 

An idea of the number of birds obtained during various months is afforded 
by extracts from the Hokarsar shooting book. 


CoMPlLXD FROM TWO YEARS 8UOOTINO INHiS HiOHNESS’, 

Hokarsar Reserve. 


Name of Biri. 

October. 

Novem¬ 

ber. 

Doc. 

Jan. 

Feb. 

March. 

April. 

Mallard .. 

122 

250 

223 

29 

69 

227 

6 

Pochards 

502 

137 

139 

49 

221 

270 

66 

Teal 

1,819 

1,021 

488 

77 

203 

821 

114 

Gadwall .. 


345 

286 

18 

732 

273 

19 

Pintail 

36 

5 



1 

3 


Wigeon .. 

36 

61 

26 

.. 

1 

43 


Shovellers 

115 

118 

30 

3 

, , 

36 

2 

Geese 

21 

77 

31 1 

I 


8 

22 

Various .. 

4 

28 

26 

3 

21 

27 

6 

Total 

2,801 

2,061 

1,247 

180 

1,238 

1,708 

. 234 

Avenge fot <me 





j 




1,400 


623 


619 

854 

117— 







* 

4,63« 


In some years the total bag exceeds .. 



6,000 
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From the above it is evident that the autumn is the best time; in January 
when many of the swamps are frozen numbers of wild fowl depart. In February 
and March the Ducks return from the Punjab. Under the heading “ various ” 
a few white fronted Goose, Marbled and Tufted Duck are group^, also two 
Sheldrake, 2 Cotton Teal, 2 Spot-billed Ducks, Stiff-tailed Duck, and Scaup, 
also one Clucking Teal. 

The Bar-head^ Goose is seldom to be seen in Kashmir, it migrates from 
Ladak to India. 

Amongst those who have gone in for making large bags of ducks and geese 
are Mr. T. M. Kennard, Sir Robert Harvey and Major C. P. Rodclyffe, the last 
made a bag of 6,998 ducks and goese including about 2,(X)0 Mallard. Kennard's 
and Harvey’s bags arc not available but they numbered about 6,600 to 7,000 
head. Major Radcl3dle and Sir Robert used shoulder guns. In order to make 
these huge bags, it is necessary to live in a houseboat near the Walar Lake 
and the adjacent swamps, to subsidise the local shikaries so as to keep them 
off the jhils, and to flood swamps which arc not deep enough, having done all 
this, shelters with platforms and sunken tubs are put down, decoy ducks are 
bought and a few grey-log geese are caught, then on promising days, one 
of the shelters is occupied and the adjacent swamps driven. When the wind 
is high and rain sqalls come, the wild fowl do not stay in the big lake, they flight 
into the swamps. 

A wonderful bag made by Kennard in one day with 12 bore guns was 129 
grey-leg geese but this was on a reserved swamp. This form of sport does 
not however appeal to everyone nor perhaps does the expenditure it entails. 

A pleasant way of spending 2 or 3 months is to go with a friend down stream 
from Srinagar to the swampy country, when the weather is suitable hid© a 
boat in the reeds and have a day’s shoot. On sunny days work the adjacent hills 
for Chukor, and have a try for the snipe. Wooden decoys can be made and 
painted to resemble some sort of Duck or Teal, they can be kept in position 
by a string with a weight attacherl. If live decoys are used they should bo 
tethered to a peg driven deep into the mud, but the top of this peg must bo 
below water, if not the ducks may wind the string round the top of the pegs 
and break thoii' legs. 


Snipe, 

The Fantail, Solitary and Jack Snipe. 

The Fantail Snipe frequents very di6fiioult ground and the birds are as 
a rule driven over the guns, located either in boats or on the edge of the swamps. 
The boatmen and those villagers who live near the jhils are very expert in making 
their way through quaking bog, the surface bends and the water comes through 
as they move along on their pattens aided by a short paddle, but they seldom 
go through. 

Very large bags of snip© are not to be made. The birds begin to arrive late 
in August, the majority migrate in April. A few remain to nest in the more 
sequeitered swamps. The Himalayan Solitary Snipe is found in the winter, 
but seldom stays in the summer. In very severe weather this Snipe comes 
low domi, bub as a rule it is nob found under 6,000'. It seldom stays to breed. 
As many as couple have been shot in a small area, there are however very 
few places where more than one or two birds can be occasionally found. 

The Jock Snipe arrives during August, and leaves in March and April for 
the northern countries such as Lapland, etc., where it breeds. 

The beaters pass over many birds, lying close in the tufts of grass, oonse* 
quemtly not many Jacks com) forward over the boats and the sho^ flight 
taken by the bird makes the driviAg difficult* 
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Wood Cock. 

The Woodcock breeds in Kashmir, a certain number stay through the winter. 
Evidence from records of game bags, made during t he year, shows that it is 
unlikely that more than half a dozen can be shot by one gun in a season. 

Waders. 

The Common Bittern, the ('ommon and the Demoiselle Crane, the Little 
Bustard (rare), the Greenshank, the Eastern and P'uropean Golden Plovers, 
the Lapwing and the Stone Curlew. 

Birds wiuch frequent tjie dry oround. 

The Southern Green Pigeon (not found in Kashmir Valley), the Kokla (Kisht- 
war and Poouch and as far up os (’hakote on the Murree route), the Indian 
Blue-winged Pig<K)n, the Blue Bock, the Blue Hill Pigeon, the Eastern 
Stock and the Snow Pigeon, the Speckled Wood Pigeon (chiefly to the east¬ 
ward), the Cushat (in Muireo, Pooneh and Kishtwar). 

The Blue Rock romes to the fields under fhe lulls in the early mornings, when 
if the gunner is successful at the first shot the birds will often (‘ircle round look¬ 
ing at their wounded or d(*ad pals, thus giving the opjoi-tunity of putting in two 
or three more shots. In very severe winters the Snow Pigeon and the 
Blue Hill Pigeon ooinc low down, but are not to be found in any numbers. On 
the Ladak Road llight shooting at the blue hill bird can be somotimos got. The 
Speckled Wood Pigeon is larc and can be got only by chance. 

The Cushat visits the Oak woods in Pooneh in large numbers when the acorns 
are ripe. 

Sandc.rouse. 

The ijarge Sandgrouse is rare. The I*ainted Sandgrouse is found in Jammu 
vis also is the Common Sandgrouse. The Tibetan Sandgrouse is in Northern 
Ladak dining the summer. 

Colonel Unwin states that the Large Sandgrouse is seen in Pampur in Novem¬ 
ber and that the birds are to be observed flying in flocks. The Common Sand- 
gioiise is not rare in Pooneh and the late Raja Sir A mar Singh got them in the 
low ground in Jammu. Now and again a bird or two can be shot in the baie 
oountiy bordering the Jhijlum river above Siiiiagar. 

The Three-toed Tibetan Sandgrouse, as stated, comes to Northern Ladak and 
Central Asia where it breeds late in June. These birds can bo heard as they 
flight in at night and can be looked up in the morning, they seem to be rather 
exhausted and are very tame. After living on antelope flesh and soup the 
grouse make a welcome change of diet, there is no harm done in shooting them 
when they first arrive, but it is not long before they pair off and nest. 

Pheasant.^. 

The Cheer, Koklass, the White Crested Kalij, the Monal and Western Trag- 
opan. 

The Cheer is nowhere common, a few birds can he shot in the lower ranges. 
The Koklass is found in nearly all the forests, so also is the Monal, notably 
in Kishtwar and the Kajnag. 

The only method of getting docent shooting is by using dogs which will range 
rather wild whilst working up hill above the gun. Driving the nullahs with 
coolies is not often very successful, unless in the Autumn when the pheasants 
are congregated in the w ild balsam, the seeds of which they eat in large quanti 

tiCMS, 
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In some parts of Kishtwar and in Kashmir where villages have been deserted 
the wild hemp flourishes. In the early morning the Monal frequent the aban¬ 
doned fields, thus occasioning the rather rare experience of walking up the 
Pheasants and shooting them as they rise^ It is a tame business but there 
is a satisfaction in getting square with birds which as a rule are only to be 
got after much climbing. 

When the snow is soft and the Pheasants are frightened by a hawk they will 
dash downwards and partly bury themselves in the soft snow as they pitch but 
this can seldom be seen unless the sportsman is wintering out in the hills. 

The Western Horned-Pheasant or Tragopan is now very rare, though it still 
exists in Kashmir and in Poonoh. 

The Pheasant shooting in the United Provinces and the Punjab Hills is far 
superior to that obtainable in any part of Kashmir territory. There is no finer 
sport provided, the dogs used are up to their work and birds are reasonably 
numerous. The morning air is delightful, the dogs are keen when, as their 
eager yapping shows, they have got the scent, the birds give sporting shots and 
when your retriever brings from some distance do^vn the hillside a Himalayan 
Pheasant all seems joy. There is always a drawback, however, and in this case 
it is the leopard, in the mornings there is not so much danger, but in the even¬ 
ings many a pet dog has been snapped up by the * pards. ’ A rod retriever now 
lying under the writing table was seized by a leoiMird during his first day out, a 
spiked collar saved his life, since then he has had many a day's sport but has 
b^n lucky. 

A Sussex spaniel was pounced upon and taken up in the leopard’s mouth, but 
dropped when filed at with No. 5 shot. 

Partridgks. 

The Common Hill Partridge is found in Kishtwar, Badanwar and Poonch* 
The Chukor and the Black Paitridge in the lower ranges and plains. The Grey 
in the plains. The See-See is found in Hazara and the border districts. The 
Tibetan Partridge in the high mountains of northern Ladak. The Snow Par¬ 
tridge occurs at high altitudes but is very rare, its habitat is to the Eastwaid. 
The Kam-Chukor or Himalayan Snow Cock and the Tibetan Snow Cock (a 
much smaller bird) are both to bo obtained. 

Kam-Chukor can bo shot in the winter and spring, either by {lotting them 
with a small bore rillo or by stalking and putting thorn up, but the number killed 
in any one season is very small. There is little t-o ho done as regard partridge 
shooting except jicrhaps chukor and, in a few favourite spots, the black partridge. 

Chukoe shooting. 

Chukor shooting is an ‘ Art.’ The reason why the average visitor gets so 
few is because ho knows but little of the habits of tills elusive bird. 

It is not in the least use trying long drives; when put up the covey swings 
round one or perhaps two spurs and then pitches ; if the birds squat and are 
again flushed they fly back over the beaters or, as is generally the case, they run 
up hill at once and are clear above the driving lino in a very short space of 
time. 

Two guns generally can do as well as three, if there are more it is very diffi¬ 
cult to keep in line when walking along the hill side with the beaters. The top 
gun nearly always gets over the spur long before the lower gun can get round 
the contour ho has to follow below. The birds see or are put up by the top gun 
and are gone long before the lower gun is within shot. 

If three guns are out together it is sometimes advisable for the lowest gun to 
go on ahead. As the line advances he will got many cross shots. If the birds 
fly round a spur they very probably will spread into the nearest ravine afiording 
cover, the lower gun then gets his chance, if he stands below as the line advances 
into the cover, he gets cross shots one after the other, the upperjguo, if he stops 
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«.t the bush or grass cover, will get- shots as the birds rise; if two good shots are 
gut, aud are working in concord, it will bo practically the end of the covey’s 
“Oareer. 

Go slow when after Chukor ; it is also necessary to remember, especially on 
^ fairly open hill side, that the birds will probably run down hill and that as they 
start they acquire a good deal of spoed, hence the pace is great. When a partridge 
pses ofl the dat there is a deal of bustle^ but on a hill side the Chukor launches 
itself straight into the air. 

When the birds pass high over head they may give you a second shot. 11 is 
a mistake to lot them come too close over, as it is not easy to turn round 
on ground covered with loose stones in order to lire the second barrel. 

The beauty of Chukor shooling is the diversity of shots, it is not possible to. 
tell what lino the birds may take, it is very common for thorn to rise high and 
swing back to where they came from. 

In winter many of the old Cocks congregate high up in rocks, by shooting them 
good is done, there are nearly always too many male birds. 

Early in the season when the mother and young birds are low down, let the 
old hen go, the brood are pmbably quite big enough to feed them.selves, but 
they will miss the fostering care which teaches them to go to the rocky ground 
where they will be comparatively free from danger at night. To shoot (’hukor 
Successfully takes a lot of practical (‘xporience, when tW is gained there is 
no better sport. As much bad language is used on a hill side whilst Chukor 
shooting as on a golf course. Shout as little as |K>ssible at the coolies, however 
aggravating they may bo, the noise causes the birds to run up hill. 

Big bags arc still made, too big, especially towards the end of the shooting 
season, when the biids are down on the easy ground eating the green grass ana 
the bulbs which are sprouting. 

Thirty to forty brace to two guns, and twenty brace to a single gun can still 
bo got, but it is high time to restrict the number to be shot in a day. Ten brace 
to a single gun and twenty to a party would be a fair allowance. 

It b true that the birds have big clutches of eggs, fourteen were found in a 
nost above Achhabal, fourteen chicks wore seen following the mother near Leh, 
but all the eggs at Aohliabal were destroyed by crows, and only a small percen¬ 
tage of the fourteen chicks in Ladak probably arrived at maturity. 

The best of the small game shooting in the Vale is much in the melting pot, 
the Chukor are decreasing in numbers whilst the goat-herding children who 
destroy hundi-ods of eggs arc increasing. 

Omitting exceptional years the following Ibt mil give an idea of what may be 
expected:— 
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Quaiu 

The Grey and the Black-breasted Quails, the Jungle-Bush, and Rook-Busb 
Quails. 

The Grey Quail in the Valley of Kashmir only afford sport once in a decade, 
during the years that the Punjab is short of water the Quail may oome into 
Kashmir and fairly large bags of 20 to 40 brace may be got but as a rule 2 to 4 
brace is what may be expected. Last year 1021 was exceptionally good. Tho^ 
Sesamuu called TiUgogal by the Kashmiri is the favourite food of the Grey 
Quail, but this oily s^ spoils the birds for the table, and they are never plump. 
K^r Tangrote and in parts of Jammu there is a fair shooting in March and Ap^ 
also in Poonoh. There are generally a few quail in Kashmir throughout the year. 
The Black-breasted or Rain Quail is not a common visitor, during one summer 
a large number came to near the Manabal Lake and several remained to breed, 
this was in June 1904 and should be considered as very exceptional. As a rule* 
the Western Punjab does not entice this bird. 

The Bush Quails are common in Jammu and Poonoh but are not as a rule 
shot by the sportsmen. 


Habbs. 

In the low hills there are a few ‘ Indian Hares * and in Ladak and Baltistan 
others which will be described hereafter, these if required can be driven out of 
the patches of scrub jungle and easily shot, but during the summer they aro 
breeding. 
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INDIAN DUAOONFLIES, 

BY 

Major F. C. Frasbr, I.M.S., F.E.S, 

Part XVII. 

(With 2 Plates and i Text-figures.) 

(ContinuedJronipage 332 of VoL XXIX), 

Sub-Family—G omphin-®—C ontinued. 

Series—D iastatomma, Williamson, 

(==L<‘gion~-LiNDKNiA, Selys.) 

Thia seriea contains five genera, two of which are well represented in India 
and a thinl is found up the Persian Gulf and will almost certainly be found 
to inhabit Sind. They form a compact group with the following characters :— 

All trigones and hypertrigones traversed (and usually the sub trigone of the 
forewings also); Miii in the hindwing undulated ; Bs, and Miu with well marked 
accessory nervures; ttigma long and narrow, equal to one-third the distance 
from node to distal end of stigma; membrane moderately large. Anal appen* 
dagos, superior long, inferior much shorter. Genitalia : lamina broad and low, 
hamules with inner and outer branches, the former a robust h(x>k, the latter 
thin and tonguelike, lobe more or less fimnel-shaped. Vulvar scale short and 
cleft almost to the base. 

Larvsa breeding in still or running waters, mjisk flat and broad, somewhat 
square, lateral lobes very robust armed with several robust teeth on the inner 
border and a moveable hook on the outer, no seta.'. Antenna? short and clubbed 
usually of four segments, the last very minute. Abdomen strongly keeled on 
the dorsum, very broad short and flat on the ventral surface. Forelegs adapted 
for burrowing. 

Genus—L indenia Selys ex De Haan. 

Head transvei'sely elongate ; occiput raised, nearly straight; a slight depression 
separating labrum from the epistmue. Wings long and narrow ; thorax broad 
and squarish; legs moderately long and robust ; abdomen dilated at the base, 
segments 3 to 6 very narrow and cylindrical, 7 to 9 dilated and furnished laterally 
with broad winglike expansions, 10th segment very small, anal superior appen¬ 
dages longer than the 10th segment, straight and simple, inferior much shorter^ 
deeply cleft. General colouring olwoure, yellowish or bluish white with but few 
or no well defined markings. 

UndMia tatraphylla, Vander Lind. 

dEBchna teiraphylla, Vander Lind, Descrip, de I’Egypte nevrop. pi. L 
fig. 15, i, ii; Selys, Mon. Lib. Eur., p, 32 (1825); 

Lifidenia tetraphylla^ Selys, Mon. Lib. Eur., p. 76 (1840), llev, Odon 
p* 102 (I860), Bull. Acad. Belg. xxi. (2), p. 96 (1864), Mon. Gomph. p. 
298 (1857) ; Luc. Expl. Alg. iii., p. 128, t. 2. f. 7, 7a, b (1849) ; Bamb,. 
Ins. Nevrop. p. 174 (1842). 

Aeehm phyUum Eichw., ZooL Spec. i.; p. 224, n. 2 (1829). 

Ictinus praetor, Ramb. l.c., p. 173 (1842). 

Lindenia quadrifoliata Eversm. Bulk Moso. xxvii. (3) p. 194,1.1. fi. 
7-9 details (1864); Mort. Ent. Monthly Mag. 3rd series, VoL V. p. 14l> 
(1919), Id. Ann. Mag. Nat. Hist. ser. 9, VoL V, p. 295 (1920), Id. Ent. 
Monthly Mag. 3rd series, Vd. VI., p. 86 (1920). 
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UaJe; Abdomen (with appendages) 56 mm. Hindwing 39 mm. 

Head. Labium, labnim and face white, mandibles black at base; occiput 
•dark yellow in the centre, blackish outwardly; vertex greenish grey, black in 
front; frons bluish white, finely black at base in front of eyes which are greyish 
^reen, or in older specimens a pale opalescent bi'ownish white. Whitish blue 
beneath, back of head black. 

Pro thorax pale whitish brown. 

Thorax similarly coloured but clouded with blue laterally, marked with bi-own 
on the front and with black on the sides as follows :—2 median stripes coaleecent 
above, diverging in front, a curved antehumeral band, the ends of which meet 
the median band and enclose an elongate spot of the ground colour, a black 
humeral band and two lateral black lines on the sutures, the median of which 
is broken at the spiracle hut expands beneath it. 

Abdomen similarly coloured to the thorax, segments 1 and 2 and the borders 
of the winglike expansions on segments 7 and 8 somewhat yellowish. The 
4)ase of segment 1 clouded with dark brown and there may be subdorsal streaks 
of the same colour on segments 2 to 6 ; on some segments a short streak is seen 
crossing their middle, segments 3 to 9 have distinct dark brown apical rings 
which subdorsally are prolonged into the lateral bands. The rings are notched 
on the dorsal oarina except on segments 8 and 0 where they form dark triangles, 
the apex directed basad. Anal appendages pale grey, thin long and cylindrical. 

Logs bluish white, femora yellowish on the extensor surface, blackish on the 
flexor. 

Wings hyaline, costa yellow, stigma yellow’ with dark blown borders. IVlem- 
brane brown. 

The ground colour and markings are subject to considerable variations duo 
to age, adult specimens becoming more and more pruinosed until the markings 
ai’o more or less or entirely obscured. Such latter types are an almost unifomi 
putty colour. 

Keuration. 3 to 4 colls in trigones of forewings wbei’e three veins meet in 
middle of cell, 3 cells in the liind which is traversed by 2 veint; subtrigone of 
forewing with 3,cells; discoidal field begins with a row of 4 cells and is then 


continued as row s of 2 cells; nodal index 


8-17 I 17-10 


.4 or 5 cells in anal triangle 


10-10 I lO-lOJ 

Female: Abdomen 48 mm. Hindwing 40 mm. 

Very similar to the male but mther paler. The occiput yellow and outer part 
of head beyond eyes also yellowish; thorax has a yellow tint on the sides replacing 
the bluish. The let, 2nd and base of 3rd segments yellowish green, segment 
2 having a broad subdorsal band of dark brownish orange prolonged for a short 
distance into base of 3, the dark spots on segments 7 to 9 better defined. 

Anal appendages yellowish. 

Hah, Persian Gulf and Mew)potamia, also South Europe, North Africa, 
Asia Minor and Persia. 1 have seen it taking long flights down the Persian Gulf 
during which time the exhausted insects would come aboard ships plying up 
and down the Gulf and would remain on board for some long time. Thus the 
insect is spread and carried along the Mekran coast and must ultimately roach 
the Indus. When discussing other Mesopotamian dragonflies I remarked on 
some that they would probably be found in Sind and therefore included them 
tn our Indian hst. Since then specimens of Diplacode$ lefebrrei and Selysioth^mis 
nigta have both been taken in Karachi and we shall probably hear of L, UtraphyUa 
before longt The distribution is a very natural one, Sind and the river Indus 
having much in common with Mesopotamia and the Shat-el-Arab. 

' Lindenia tetraphylla is veiy nearly akin to the next genus Ictinus and must 
be regarded as an Ictinus modified by the inflaenoe ol its desert surroundings. 
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#here it ii widely a^pftrated from the maaothoraoio oollAr» a large central spot 
in alar ainus, yellow apote on tergum, a humeral atripe represent^ by an upper 
triangular apot and often a lower broad streaky laterally yellowish gteen with a 
medlM bro^ black stripe and the posterior border of the metepimeron narrowly. 
Veetiget of a third yellow atrii^ on the median lateral band of black, aometimea 
an upper apot of yellow, aometimea an upper and lower or again a row of ^ree 
yellow ap6ti (X hare never seen a complete yellow band.) 

^ Wings hyaline and clear but in adults they may be slightly enfumed. Stigma 
' black braoM long over 5 to 6 cdls; trigones of forewings with 4 cells, 3 in the hind; 
aubtrigone of forewing with 2 cells, only 1 in the bind ; bypertrigones traversed 

23*13 I 21*12 

^ce or twice; membrane whitish; nodal index , V ; 3 cubital cells in 

145*10 16-13 


the forewing, 2 in the hind; 6 cells in anal triangle. Discoidal held begins with 
a row of 4 cells and continued as rows of 2. 

Legs black, coxse and trochanters yellow and a stripe of the same colour on 
flexor surface of anterior femora; hind femora extending just beyond hind margin 
of thorax, furnished with an inner and outer row of spines, the inner closely-set 
and numerous at the base, gradually lengthening and more widely spaced 
towards the apex, outer row oloseiy*set and small near the base, followed by 6 
or 6 robust widely spaced gradually lengthening and then gradually shortening 
apines. 

Abdomen black marked with bright yellow as follows:—segment 1 with 
an apical dorsal stripe confluent with a large triangular Bj)ot on dorsum of 2, 
a narrow lateral apical stripe on 1 confluent with a broad lateral spot on segment 
2 which involves but does not pass beyond the oreiliet, 3 with nearly the basal 
half yellow, this turning to pure white low down on sides and beneath, 4 to 6 
with large dorsal basal spots confluent across the middle line except at apices, 
the basal half of 7 yellow, rather more than half of 8, the black here indenting 
the yellow on dorsal oarina, the leaflike expansions all black, 9 with a lateral 
basal stripe and a small apical lateral spot, 10 very variable, in a large number 
of specimens examined ii was quite unmarked, in others a small subbasal 
jubdorsal spot on either side and a dorsal subapical pair of small spots. Some¬ 
times the basal spot is much lower down on the sides and in one specimen all 
four spots were actually joined up so as to form a bow-like stripe on sides and 
•dorsum of segment. 

Anal appendages black, as long as the two last segments, cylindrical and 
tapering. Inferior much shorter, deeply bifid, black. 

Geni^ia; lamina tumid, broad and deeply cupped along free border, internal 
hamules robust hookf*, external short flat and tonguelike, all hidden beneath 
a fringe of stout bright yellow hairs directed inward and meshing across the 
genital orifice, lobe short trowel-shaped. 

Female: 

Abdomen 50 mm. Hindwing 42-44 mm. 

Very similar to the male, y^ow markings more extensive, abdomen much 
stouter, laterally compressed and shorter. The humeral stripe is nearly always 
almost complete and the lateral black band Is always spotted, and there may m 
an ahnt^t complete yellow stripe here. Segment 10 it usually entirely black. 
Anal ap^ndages short, omiical black. 

Occiput raised, a robust spine situated at its middle which in some specimens 
is minutely bifid, black, the floor of occiput yellow. 

Wings with a dark brown basal marki^ extending out as far as the let 
4ititet:iodal nervute. This is often present also in the male but never so w^ 
^<fefiaed as in the female. Vulvar scale black deeply cleft into two narrow tongue* 
^iike processes which extend nearly to Uie base of segment 10, 

BLah^ Throughout India save tn the desert tracts, Burmah, Ceylon and the 
Jkndaa^ans, the Deccan it breeds in running water and I found exuvia 
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•commonly along the borders of the Mullah Canal, Poona, which haa a three or 
four knot current. In Coorg however I have lately found it breeding in huge 
tanks around the borders of which it is very common. 

Here it may be seen perched on a prominent twig facing out to the water, 
head inclined downward and abdomen held well up. Should it be disturbed 
cither by a rival, a passing female or by the collector, it dives gracefully towards 
the surface of the water and then banks and turns flying swiftly off along the 
borders of the pond or stream. If disturbed it usually returns to its resting 
place again and again or settles close by until the danger is past when it again 
returns to its first resting place. Females are rarely seen and then only when 
coming to oviposit, their stay then is of very brief duration. Pairing takes 
place over water, is not of more than a minute or two’s duration, after which a 
few eggs are. depot itod by swift dips over the water, the insect then rising and 
'disappearing high over the tops of neighbouring trees. Unlike most Oomphines 
tlie males frequently engage in fierce combat especially if females are frequenting 
their locality. 

The two following species are separated with difficulty from true rapax and 
cannot be rogardcxl as of more than local race value. I have seen them so 
frequently mixed up with rapax that I have come to regard them as mere varie¬ 
ties and an examination of the genitalia do<^ not help one, these organs being 
identical in all. 

4otlnut rapax mordax, 8elys, l.c.p. 433 (IS57). 

Ictifuis rapax, raco(?) rtvorikix Sclv«, l.o. Bull. Acad. Belg. (2) xxxv., p. 768 
(1873); Kirby, Cat. Odon. p.‘77 (1890); Will., Ic.p. 279 (1908); Laid., 
l.c.p. 373(1922). 

Abdomen 47 mm. Hindwing 42 mm. 

Differs from rajxix rapax by the greater extent of yellow on the face. Tn a 
«j)eciinen I have from Malabar (female) the whole of the ante and post-clypeus 
is yellow save for two minute black points lying between them near the middle 
of face. The block basal spot on upper surface of frons is almost obsolete and 
the yellow of occiput is much more extensive, the spine being finer and markedly 
longer. 

Selys mentions that the basal yellow ring on segment 9 ie reduced to two 
lateral spots but it is very rare to find a complete ring on this segment even 
in true rapax (The end segments of the type of rapax have been lost so we do 
not know what the markings were.) 

The vestigial lateral yellow stripe marking the black lateral band is absent 
in the male of mordax but is well marked in the female. 

Other points mentioned by Selys are a slightly longer stigma and the minute 
spines on the anal appendages less rudimentary, and lastly segment 10 entirely 
black. 

Eab, The type is from Assam and was regarded by Selys at first, as nearly 
related to i. meUmop^ but was afterwards thought to be a mere variety of 
rapax, an opinion shared by Dr, Hagen. I have male specimens which may be 
regarded as this insect from Malabar and the female which is much mo|:e specifi¬ 
cally distinct, is also from that part of India. 

ictlmiil rapax IHWOOX, Hagen, Selys, Bull. Acad. Bdg. xxi. (2) p. 89(1854); 
(2) xlvi., p. 677 (1878); Mon. Gomph. p. 276 (1867); Kfrby, l.c.p. 77 (1800); 
Will. l.c.p. 279 (1908); T^id. l.c.p. 373 (1922). 

Male: Abdomen 63 mm. Hindwing 39 mm. 

Differs from rapax rapax by the slightly longer abdomen and the slightly 
ahorter wings. The superior appei^ages a little longer and less abruptly 
truncate. The lateral winglike expansions on segment 8 have the teeth more 
robust. Lastly the black at base of from! above is nmoh moie extensive and 
fusee with the black on front of frons. 
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The donal epots on segments 3 to 6 are shorter, whilst segment 10 has the same 
extensive yellow marking which 1 have described above as not uncommon ini 
rapax rapax, Forewings with 20-21 antenodal nervures, 16 in the hind, Il-IST 
postnodal nervuree in all wings* The basal brown clouding of wings is moder¬ 
ately marked. 

Hob, Pondicherry, Himalayas. Type in Copenhagen Museum is from 
Pondicheny. Female unknown but 1 have two females which may be regarded' 
as pmcox both from Malabar. In one the black on upper surface of frons is 
hardy fused with the block on the front, whilst in the other the separation is 
hardly perceptible. In all other respects these two insects are identical with 
t 3 rpical rapax, 

Ictinus atrox, Seljs, Bull. Acad. Belg. xxi. (2) p. 92 (1864); (2) xlvi. p. 677 
(1878); Mon. Gomph. p, 282 (1867); Kirby, Ic.p. 77 (1890); Will l.c.p, 
279 (1908); Laid, l.c.pp. 370,374 (1922). 

A single male in the Ihisa collection, probably from Bihar. 

Male: Abdomen 61 mm. Hindwing 41*6 mm. 

Head. Labium yellowish ; labnim, face and frons yellow, the labium very 
Bnely bordered with black, a fine tiansverse line across lower part of frons anti 
two tiny spots of black below this. Above frons, black at base; vertex and 
occiput yellow, a black stripe crossing the former just behind the ocelli. 

Pro thorax black marked with yellow laterally. 

Thorax black in front marked with yellow as follows:—a complete meso- 
thoracic collar, oblique broad dorsal stripes not meeting the alar sinus above 
nor the collar below, the alar sinus and, a complete humoral stripe slightly, 
constricted about its middle. Laterally broadly yellow marked with fine black 
lines on the antonor and posterior lateral sutui'os. Legs entirely yellow with 
black spines. 

Wings hyaline, tinted with yellow, a basal dark brown mark extends as far 
out as the first antenodal nervure; stigma yellow, 7 mm. membrane ashy grey. 

Abdomen black marked with yellow as follows :—segment 1 entirely yellow, 
2 with a broad triangular spot, its apex just reaching the apical border of seg¬ 
ment and its basal angles fusing with a broad lateral stripe which involves tho* 
oreillets and extends from base to apical border of segment, segments 3 to 7 with 
the basal half of each yellow, segment 8 with very large wing-like lateral proces¬ 
ses of which the base is broadly yellow, this continuous with a broad yellow 
annule covering rather moi-e than the basal half of the segment, 9 and 10 have 
narrow basal annules which extend apical ward on the sides of each segment. 

Anal api)endages very similar to those of rapax, black. 

Female; 

Abdomen 64 mm. Hindwing 44 mm. Stigma 6 mm. 

Lips and face reddish yellow changing to citron yellow on the frons which- 
has a fine smuous basal black band slightly notched before the ocelli; vertex 
and occiput yellow, the former margined with black in front, the latter margined 
with brown, its border concave, with a small spine on either side of the conca¬ 
vity, fringed on the outqr side of spines with fine yellow hairs; back of eyea 
glo^y black with a lateral vestigial yellow spot^ 

Prothorax black broadly bordered with dark yellow on each aide. 

Thorax black marked with yellow as follows:—a complete mesothoracio 
collar, moderately narrow oblique dorsal bands pointed below and diverging 
widely but not meeting the collar below, a humeral band a little tapered above, 
broader below and uninterrupted. The sides broadly yellow, the sutures only 
marked finely with blaek. 

yellow marked with black, femora reddish yellow the four anterior ones 
with an external black stripe broadening apioally, the hinder pair with only^ a 
restage ol this and bearing two rows black spines, the apical 5 of which a^ 
much longer than the others. Tibiie and tarsi black. 
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Wings hyaline with a slight aaffronation at the bases; costa yellow ; stigma 
long, dark yellow between black nervnres, over about 8 cells; membrano 
brownish ; trigones in forewings with 3 cells formed by Ihe confluence of three 
nervures in centre of trigone, trigone of hindwing with only 2 cells; disooidal 


field begins with a row of 3 cells in forewing, followed by rows of 2, in hind 

13-20 ] 22-13 

begins with 4 cells; nodal index j — j 16-1 5 ’ of forewing divided 


into 2 cells, that of hind entire, small. 

Abdomen tumid at base, a little compressed, black marked with yellow as 
follows :—segment 1 has a transverse dorsal stripe and the sides yellow, 2 
a dorsal stripe extending the full length of segment, very broad at base, taper¬ 
ing apically, the sides broadly yellow, 3 to 6 with the basal half yellow, 
the apical black extending basalwards for some distance along the sides, 
segment 7 with basal half yellow, tho black encroaching slightly on the dorsum 
and more so on the sides, 8 with a fine basal black ring followed by a narrow 
yellow ring and then black as far as apical border, the yellow ring extending a 
iittle apical wards on the sides, tho winglike processes on tliis segment black 
narrowly yellow at the base, rounded, strongly denticulate except at bases 
segment 9 with a largo dorsal black spot, its base at the apical border of segments 
tapen’ng basad, tho rest of segment yellow, segment 10 black, rather less than 
tho apical half yellt)W, the ajneal border finely black. 

Anal appendages black, longer than segment l(t, fusiform pointed. 

Vulvar scale dark yellow, deeply cleft to its base into two contiguous lamcUse 
|>ointed at apex, 

Hab. Tho ty]>o (a female) is doubtfully from India or China. The male 
described above, which I think is undoubtedly conspecilic with atrox is in 
the Pusa Musoum and was probably taken in Bihar. 

It is distinguished by the largo amount of yellow both on the face and body, 
iSolys nmiarks that it is nearly related to anguloma but tho description of tho 
latter insect, of which tho male alone is known reads very differently from that 
of atrox. The armature of the female occiput diffeis from other species of 
Ictinus, 


Ictinus angulosus, Selys, Bull. Acad. Belg. xxi. (2) p. 92 (1854); Mon. Gomph, 
p. 281 (1857); Kirby, l.c.p. 77 (1899); Will, l.e.p. 279 (1908); Laid, l.c.p. 
374 (1922). 

Male; Abdomen 53 mm. Hindwing 43 mm. Stigma 6 mm. 

Head. Labium and labrum yellow wiUi the borders finely black; rest of 
face and frons yellow with a vestige of black on anteclypeus, 2 small points on 
poBtelypeus and a large spot on front of frons, the latter above with a broad 
black basal line ; vertex and occiput both yellow, tho former black in front, the 
latter narrowly boi*dore<l with black. Back of eyes black with a largo yellow 
spot above. 

Prothorax almost entirely black. 

Thorax black marked with yellow as follows:—a complete meeothoi'acic 
collar, broad dorsal oblique bands converging above and resting on tho border 
of tho alar sinus, pointed below but not mooting the mesothoraoio collar. 
Laterally broadly yellow, the sutures outlined in black. Tergum spotted with 
yellow. 

Legs black, femora broadly yellow on the outer sides and a fine line of the 
same colour on outer sides of tibise; hind femora with 2 rows of spines, the distal 
7 or 8 being much longer than the others. 

Wings hyaline, bases clouded with dark brown as far out as the 1st antenodal 
nervurey costa finely yellow; stigma reddish brown; trigones of forewings 
with 8 cells, that of hind also 3 celto; 19 antenodal nervures and 11 postnodal 
in the forewings; membrane blackish brown especially at base. Base of wing 
deeply excavate, the tomal angle vtry prominent. 

16 
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Abdomen black marked with yellow at follows :--»eegment 1 broadly yellow 
•on donmm, the marking constricted at its middle, 2 with a broad even dorsal 
iirtrlpe not extending at far at apex, the sides including oreillets broadly yellowi 
3 to 6 with large yellow lanceolate basal spots, extending nearly to the apex 
on segment 3 and for about three-fourths the length of the others, 7 with a bre^ 
basal ring occupying the basal two^thirds of the segment, rather less than this 
on the sides, 8 with the basal half and its sides yellow, the moderately large 
leaf-like expansions entirely black, not visibly denticulate along borders, 0 black 
above, yellow laterally, 10 similarly coloured. 

Anal appendages black, superior a little longer than segment 10, subcylindrical, 
•excavate within, pointed, moderately divergent, inferior about half the length 
forked branched straight but separab^. 

Hah, India. Described from a male in the Saunders collection. 

The abdominal markings ai*e sufficiently distinctive to separate it from other 
Indian species. Female unknown. 


Genus—G omphidta. 



a b 

Fig. 2. a. Base of wings of Gomphidta fletcheri, 

b. Base of wings of Gomphidta mlliamsont, 

Somphidlt, Selys, Bull. Acad. Belg. xxi. (2) p. 86 (1854); Mon. Gomph. p. 

259 (1857); WiU. l.c. p. 281 (1908); Laid, l.c, p. 374 (1922). 

The genus is very nearly allied to Ictinus and species of the two genera closely 
resemble one another. They are readily distinguished by the absence of any 
leaf-like dilatations on the 8th abdominal segment, the abdomen especially 
of the male is rarely held curved scimitar-like to the extent it is seen in Ictinus, 

Head transversely elongate, frons elevated and prominent, vesicle prominent, 
raised into two robust points on either side, occiput slightly raised but notched 
in the middle, in the female. 

Thorax bulky, rather square, black marked with yellow or yellow marked with 
black ; wings long and narrow, membrane narrow, stigma long braced, trigones 
of forewings with 3 to 4 cells, 3 in the bind, subtrigone of forewing with 2 or 3 
eeile, only 1 in the hind. 

Abdomen tumid at the base, narrow and cylindrical thereafter as far as middle 
•of aegtoent 7 where it dilates as far as base of 9 after which it rapidly nAnows 
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No leaf-like dilataiions on sideji of segment 8, Segments 9 and 10 
very short. Anal appendages, superior longer than segment 10, of even width, 
laterally compressed, inferior much shorter, cleft as far as base into two flat 
triangular diverging lamina, waved and directed upward as seen in profile. 
Legs robust, of moderate length, variably spined. 

Genitalia. Lamina short broad depressed, liamules very prominent and 
projecting, the internal robust hooks, the external flat and tongue^like, lobe 
funnel shaped. Vulvar scale deeply cleft, its branches slightly divergent, 
extending nearly to base of segment JO. 

Hob, Breeding in still or running waters, habits as for Ictinus. Larvje very 
similar to Ictinus. 

Oomphidia fieicheri^ williamsoni and kodagitensis wore not included in the 
Itey to the OotnphincB as they were unknown at the time it was written. 



Fig, 3. Lateral view of end segments and anal appendages of :— 

1. OomphuUafletcheri. 2. Qomphidia williamsoni, 3. OomphidiaT-nigfum 
A, Ictinus rapax, 6. Heterogomphus Juinnyngtoni, 

Ventral view of end segments of abdomen and anal appetxdages of :— 

•6. OompMdia fleteheru 7. Ictinus rapax, 8. Chmphidia taiUiafnsonu 
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OomphldlA T-nitnim Selys, Bull. Acad. Belg. xxi (2) p. 86 (1854); Mom 
Gomph. p. 260 (1867); Kirby, Cat. Odon. p.76 (1890); Will. Proo. U.S. 
Nat. Mu 8. xxxiii, p. 282 (1908); Laid. ]^c. Ind. Mus. Vol. xxir» 
pix 370, 374 (1922). 

Male : Abdomen 63 mm. Hind wing 38 mm. 

Head. Eyes bluish grey; lips, face and frons bright citron yellow, upper 
surface of frons marked with a black line in floor of sulcus, which forms a “ T 
by meeting a short medial transverse black line on front of frons ; vertex black, 
the two points of vesicle yellow, occiput largely yellow^ its hinder border 
raised, its floor flllod by a pyramidal eminence. 

Prothorax brownish black. 


Thorax black marked broadly with bright yellow as follows :—a broad meso- 
thoracio collar barely interrupt^ at its middle, two broad short dorsal oblique 
stripes pointed below and not meeting mesothoracic collar, the sides broadly 
yellow with a broad median black strij^e marked above and below with a small 
upper and a large inferior spot of yellow. Humeral spot vestigial, represented 
only by a small upper spot, alar sinus black, the tergum spotted with yellow. 
Legs black, ooxte and trochanters spotted with yellow. Hind femora A^ith two 
rows of very robust evenly and wddely spaced spines, longest at the middle of 
femora, crowded at the extreme base where they are very minute. 

Wings hyaline, costa yellow as far as the stigma which is yellow bordered 
with black ; trigone in forewing 3 cells long, the basal cell divided into 2 colls. 


4 cells in all in the trigone, trigone in hindwing 3 colls long ; nodal index 


10-16116-9 

9-1211240 


3 cubital colls in forewing, 2 in the hind ; subtrigono in forowing 2 cells, that of 
the hind entire ; anal triangle 6 cells. 

Abdomen black broadly marked with yellow as follows :—segment 1 diffusely 
3"ellow on dorsum, segment 2 all yellow except for an irregular black ring at the 
apex which extends forwards on either side of dorsum and also below along the 
ventral border. Genitalia except the lamina bright yellow. Segments 3 to 
6 with basal half yellow (rather less on segment 6), segment 7 and 8 with narrow 
black apical rings, broadest on 8, extending forwards along the ventral border 
on both segments ,* 9 has a fine lateral stripe at the base and the basal part of 
dorsal carina finely yellow, 10 has a small dorsal spot. 

Anal appendages brownish, the superior longer than segment 9, broad at the 
base, compressed and of even width thereafter, bevelled at the apex, curving at- 
first out and then in, the apices meeting; inferior one-third the length of supe¬ 
riors, scon in profile undulat^, from below diverging and broadly triangular. 

Genitalia very similar to that of fletcheri (to whic’li this insect is more closely 
related than to other species, both by anal appendages and genitalia), lamina 
short and broad, bluntly pointed, somewhat excavate ; internal hamnles long 
tapering hooks, the apices curling a little outwards, external hamules long 
narrow and acute tongue-like processes, bright yellow in colour, projecting 
markedly from the genital sac and hugging the lobe, which is also yellow and 
broadly funnel-shaped. 

Female: Abdomen 53 ram. Hindwing 43 mm. 

Very similar to the male. Mandibles marked with black at the base ; labrum 
all yellow; occiput concave at its middle, dorsum of segment 2 bears a triangular 
yellow spot, the other black markings of abdomen of greater extent, segment 
9 without any dorsal stripe, 10 entirely black. Anal appendages short, conical, 
brownish. 

Vidvar scale cl^t for about three-fourths of its length, the divisions slightly 
divarloate, extending nearly to base of segment 10, 

Hah. The type is from Northern In^a but the exact locality is unknown. 
(I have never received specimens of this insect from that part of India so that 
it must be either vety rare or very local,) 
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* Personally I have seen it in conaidorablo numbers on the Katraj Lake, Poona, 
Deocan, whore it has established itself. In flight it looks very like an Ictinm 
but its bright yellow colour is sufficient to distinguish it even on the wing. It 
patrols the holders of the lake for long disiances, the males engaging each other 
in combat as they pass. 


Qomphidia flatcheri, sp. nov. 


Male : Abdomen (with anal appendages) 63 mm. Hind wing 42 mm. 

Head. Eyes bottle green; mifllobo of labimn brownish, lateral lobes yellow; 
labnim black marked with two greenish yellow 8})ots at the bane ; face and frons 
greenish yellow, a bla<;k stripe across the lower part of front of frons which sends 
a prolongation up to meet a nudial black marking on upper suiface of frons 
occupying the floor of sulcus and expanding towards the vesicle ; vortex and 
occiput black, the former raised into two prominent points, the latto raised 
laterally and medially and fringed with pah^ coloured hairs. 

Prothorax black marked with a yellow anterior collar. 

Thorax black marked with git'enish yellow as follows :—a broad meso- 
thoracie collar interrupted in the middle line, very short and bioad, oblique 
dorsal Btri])e8 rather widely separated from the mcsothoracic collar. Laterally 
broadly yellowish green with a medial broad black band which is marked above 
and below by largo yellow spots. Tergum spotted with yellow. 

lucgs black, coxa' and trochanters yellow, the liind femora with two rows 
of lobust spines, short, numeious and irowded at the base, longest and widely- 
Hpac(^d at the middle and o or 6 short closely spaced, ones at t he aj)cx. 

Wings hj^aline, enfumed somewhat patchily with warm brown ; stigma black, 
very long, over 6 to 7 cells, braced ; trigone in forewing 3 to 4 cells, 3 cellr long, 
that of hindwing with 3 c^ells in a line; hypertrigoncs traversed twice in all wings ; 
subtrigone in hind wing entire, in forewing formed of 3 cells by conjunction of 


3 nervures at centre of cell; nodal index.* 


14-20 I 20-12 15-18 I 19-15 

14-14 I 16-14’ 14-14 I 14114’^^^^'^^ 


nervures in hindwing, 3 to 4 in forewing ; 6 to 7 cells in anal triangle. (In the 
second specimen the trigones in lorewings are 3 cells long and liave only 3 
colls and the subtrigones have only 2 cells.) 

Abdomen black marked with yellow as follows segment 1 with a broad 
doi'sal spot and a narro\v apical strtiak low down on the sides confluent w'ith a 
lateral spot on segment 2 which involves the oreillet and is hmited apie^lly by 
this stnicture ; genitalia tipped with yellow, segments 3 to 6 with elongate dorsal 
spots confluent over dorsal ridge except at extreme apices and giodually dimini¬ 
shing in size fi*om 3 to 6, segment 3 has also the vcntro-lateral border narrowly 
yellow, segment 7 has the basal half yellow', 8 has a complete narrow basal ring, 
0 has a mere vestige of this and 16 is entirely unmarked. 

Anal appendages black. Superior broad at base, compi'ossod in apical half, 
apices bevelled off and turning in to meet each other. Inferior only one-third 
the length of superiors, undulated in profile, flat and tiiangular as seen from 
below. 

Genitalia. Lobe rather flat, the border emarginate; internal hamules very long 
robust hooks ; external hamules long flat narrow tongue-like lobes projecting 
well out from the genital sac; lobe funnel-shaped prominent, embraced on 
either side by the outer hamules. 

Hah^ Coorg. Two males taken at Hallery near Mercara on the borders of 
a rocky mountain stream, 3,800 ft. altitude. Both were very shy and unapproa¬ 
chable 80 that 1 finally had to bring them down with a charge of dust shot. They 
bear a close resemblance to Iclinua when on the wing or resting or to HeUro- 
gomphua hannyngtoni for which the insects were actually taken to be until secured 
wd examined. When eettled they rest with, the head Inclined somewhat down* 
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wmrda and the abdomen held stiffly and straight out» this latter feature distin* 
guishing them from the ourved soimitar-like aMomen of Ictinus^ 

Their large size will distinguish them from any other Indian speoias of 
Oomphidia; other oriental species approaching it in size are krugtri, Martin^ which 
has the oblique dorsal stripes joined to an upper humeral spot, and perakeitHe, 
Laid», in which the ante and post-nodal nervurea are much more numerous 
than fletcheri. 

This magniiioent species is named after Mr. T. Bainbrigge Fletcher in ack¬ 
nowledgment of his long and unstinted aid in contributing material which has. 
much facilitated the preparation of this work. 

ttomphitfla wlUiamsoiih sp. nov. 

One female and several males from Hasimara, Duars. Bengal, ooll, by Mr, 
H. V. O’Donol, 20.V.23— 6 . vi.-23. 

Male: Abdomen with appendages 54 mm. Hindwing 43 mm. 

Head. Eyes bottle green; labium yellow; labrum black enclosing two moder¬ 
ately large yellow spots; frons greenish yellow above and in front, a medial 
basal spot of black sometimes present above but never extending as far forwards 
as the crest; face greenish yellow below, black above, this colour invading the 
yellow of front of frons so as to cut it into two lateral spots; vertex and 
occiput black. 

Prothorax black with an anterior yellow collar. 

Thorax black marked with greenish yellow as follows:—a mesothoracio collar 
slightly interrupted in the middle line, broad oval oblique dorsal stripes narrowing 
below where they may be connected to the mesothoracio collar or widely 
separated from it (separated in one male and in the single female examined ; 
connected in two males); laterally two very broad greenish yellow stripes 
separated by a broad black stripe which is quite unmarked. The anterior 
yellow band sends a tongue-like process back above, which may have been formed 
by confluence with an upper yellow spot, the jxwterior stripe covers the whole 
of metepimeron; tergum spotted with yellow. 

Wings hyaline, rather deeply enfumed with warm brown; costa black ; stigma 
blackish brown, very long, braced ; trigone in forewing four ceiled, four also 

10-20 I 18-11 

in the hind; anal triangle with 5 cells ; nodal index | 2 ' y 4 [ ' i ' 4 l i* 

Legs entirely black, the hind femora with two rows of robust spines which 
fuse to form a close field of smaller spines at the base. 

Abdomen black marked with yellow as followssegment J with a dorsal 
iq>ioal triangle and an apical lateral spot low down on the sides, segment 2 with 
a broad dorsal stripe not quite reaching the apex, laterally a broad spot of 3 reUow 
which just meets the dorsal spot at its base and extends?to the ventro-lateral 
border below involving the oreillet, segments 8 to 6 with elongate dorsal spots 
confluent over the dorsal crest save for the extreme apex. These spots gradually 
decreasing in size from 3 to 6 , the 3rd segment with a long baMl streak low 
down on the sides, 7 has the basal half yellow, 8 a tiny lateral basal streak, 9 is 
unmarked, whilst 10 has a small rounded spot on the centre of the dorsum. 

Anal appendages black, the superior long and sinuous, laterally compressed, 
blunt and bevelled at the apex, the inferior very much shorter, leaf-like and 
curling upwards as seen in profile, flat and triangular as seen from below. 

Genitalia. Lamina deeply excavate, more pointed and longer than in JleMm ; 
internal hamules short robust hoolm, much shorter than in jUicheri; external 
hamulea broadly triangular flat and not markedly projecting from genital sac ; 
lobe fiinnel-sbaped. The external hamules and lobe are tipped with yellow, 

. Female: Abdmen 54 mm. Hindwing 45 mm. 

Very similar to the male but the yellow markings broader and better dsfinecL 
Wings rather more deeply enfumed ; all trigones with 4 cells 1 nodal index 
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1245 i ’4 . ' i2 raised, a small point at its [centre, finer than that found 

in Ictinua ; vesicle black marked with two small yellow spots. Dorsal oblique- 
stripes widely separated from the mesothoracio collar; the black stripe, traveming 
sides of thorax, marked with a large lower spot. Segment 2 almost entirely 
yellow, the lateral band very broad and extending the entire length of the segment, 
the dorsal stripe also very broad in its basal two-thirds, the apical third connected 
to it by a narrow neck only; segment 9 has a fine lateral basal streak similar 
to that on 8, whilst segment 10 is unmarked. 

Vulvar scale very characteristic, deeply cleft at base into two long narrow 
tongue-like foliate processes, the apices of which extend as far as the base of 
segment 10. 

Anal appendages very short cofiical black. 

Hah, Duars, Bengal. 1 am indebted to Mr. H. V. O’Donel for these specimens, 
the type of which will be sent to the British Museum. The species belongs to 
the ahbotti-kocUiguenais group, to both of which it is closely allied, especially 
to the latter. It differs from kodaguenais by the greenish-yellow on upper surface 
of frons not being divided up by black, this colour being either entirely absent 
or present as a very small spot at the l)ase only. It also diffeia by the absence 
of an upper humeral spot and of spots on the lateral black band. From ahhoUi it 
differs by the absence of spots on the lateral black band of thorax and also by 
the absence of black on upper surface of frons, lastly by the much greater extent 
of yellow on segment 2, etc. 

This species is named after Mr. E. B. Williamson who has done so much valu¬ 
able work on the subfamily OemphinoB. 

Gomphidit kodagupn*!* sp. nov. 

A single male, Dubarry, Cauvery river, Coorg, 21. vi. 23. 

Male: Abdomen with apx>endage8 53 mm. Hind wing 42 mm. 

Head. Eyes bottle green; face and frons bright citron yolbw, the latter with 
a black mark in floor of sulcus which is continuous with a black mark on the upper 
part and front of frons. This again is confluent with a transverse black line on 
lower part of front of frons, in other words the black on front of frons tapers 
rapidly and iiTegularly to meet the black on its upper surface, leaving a broad 
space of the ground colour on each side which is irregularly triangular in shape. 
Jjabium yellow ; labrum yellow narrowly bordered with black, the ground colour 
split into two largo si)ot6 by a medial vertical streak of black running from the 
base; occiput black raised, fringed with very short pale yellow hairs; vertex 
black, the vesicle elevated into two very acute prominent points. 

Protliorax black with a narrow anterior collar of yellow. 

Thorax black marked with yellow as follows:—a mesothoracio collar broadly 
broken in the middle line, two broad oval greenish yellow short dorsal stripes, 
pointed below and not nearly meeting the mesothoracio collar, a small upper 
spot representing the rudimentary humoral stripe. Laterally broad yellow 
stripes separated by a broad black stripe, marked by an upper and lower spot 
of yellow. The posterior yellow covers the whole of metepimeron. Teigum 
spotted yellow. 

Legs black, cox», trochanters and anterior pair of femora yellow. Hind 
femora with two rows of widely separated robust spines, the two rows coalescing 
at base where they are small and crowded, mid femora with small evenly sized 
crowded spines. 

Wings hyaUne, costa black, the apices and posterior borders palely and evenl 7 

13- 22 I 22-15 

enfumed with warm brown; stigma very long, black; nodal index . 

14- 15 I 15-13^ 

trigonesofforewing8with3to4oell8,Soelbin thehind (traversedtwice);6oella 
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ia the anal triangle ; 6 cubital nervures in forewing, 3 in the hind; subtrigone 
in forewing traversed once, free in the hind; hypertrigones travowed once or 
twice. 

Abdomen black marked with yellow as follows:—segment 1 with a fine apical 
dorsal ring, 2 with a small oval dorsal spot extending from the base for two- 
tiiirds of the length of segment, and a small lateral spot which involves the 
‘oreillet. Subdorsally and subapically a very tiny yellow spot, segments 3 to 
(i with dorsal basal elongate spots confluent over the dorsal crest except at the 
extreme apices, segment 3 has also a narrow basal streak of yellow along the 
ventrolatcaal border. Apices of lobe and external hamulcs also tipped with 
yellow. Segment 7 has the basal half yellow, 8 has an elongate transverse basal 
^'jX)t, 9 is unmarked, whilst 10 has a dorsal spot expanding apically and covering 
almost the entire dorsum. 

Anal appendages black. Superior nearly as long as segments 9 and 10, late¬ 
rally compressed, sinuously curved at first down and then slightly up, bluntly 
|)ointed at apex which is bevelled. Inferior only one-third the length of superiors, 
< tirling upward, undulated as seen in profile, broad and triangular as seen from 
i)elow, markedly diveigent branches. 

(Genitalia similar to that of wiUuimaoni to wliich the insect is closely related, 
as also to abhotti, its markings being a combination of these two insects. It 
differs from both by having the face and lips almost entirely yellow and by the 
black on frons joining up with that on the upper surface. From vnUianutoni 
it again differs by the restricted yellow markings on segments 1 to 3 and by 
broader markings on segments 8 to 10. From ahhoUi by the greater number of 
aiitenodal nervures and by the vestigial humeral 8jX)t on thorax which js absent 
in uilliamsoni. 

The single male was taken about a quarter of a mile inland from the Ca\ivery 
river in a dense teak plantation. I mistook it for an Ictinus but my curiosity 
was aroused by the curious locality in which I had found it. 

The name ia derived from the vernacular way of spoiling “ C'oorg ”, the latter 
being the English corruption of the word, 

Qomphidia abbotti Will. l.c. pp. 282-285 (1908.) 

Male : Abdomen 63 mm. Hindwing 4 mm. 

Head, Eyes bluish green; labium brownish; labnim black marked with two 
1 arge transversely oval lateral spots; anteclypeus yellow, postolypeus black 
\vith a small lateral yellow spot; frons black, its crest narrowly in front and the 
upper surface yellow, the sulcus black, this colour extending forward nearly 
to the crest (In the Burmah specimen, this black area is much restricted); 
occiput raised, black, fringed with short hairs. 

Prothorax brown, yellowish laterally. 

Thorax black marked with yellow as follows:—a mesothoracic collar slightly 
interrupted in the middle line, oblique dorsal spots resting on the alar sinus 
above, widely divaricate below, extending about halfway to the mesothoracic 
collar, humeral stripe entirely absent, laterally black marked ^vith a narrow 
anterior stripe of yellow on the mesepiraeron and another wider on tlie metepi- 
raeron, between which there is a small upper spot on the black between the twC 
yellow stripes. Tergura spotted with yellow. 

Legs black, armature as for mUiafnsoni, 

Wings hyaline, evenly and palely enfumed; membrane white; stigma dark 
browo, over 4-5 cells, braced; trigone of forewing with 4 cells, 3 cells long, the 
jbasal ^vided into 2, that of hind 3 cells long; subtriangle on forewing traversed 
once, that of hind entire; 1-2 nervures in hyportrigones; 3 cubital nervures in 

foreMng, 2 in the hind; nodal index ^ ^ ^ triangle. 
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Abdomen black marked with yellow as foUowa:—eegment 1 with a doml 
baeal spot and a narrow apical low down on the sides, 2 with a dorsal median 
spot and a small lateral which involves the oreillets, 3 to 6 with dorsal spots eon- 
fluent over the dorsal carina except at the extreme apex of spots, 7 with 
nearly the basal half yellow, 8 with a small basal lateral spot and a smaller still 
on segment 9, 10, with a median dorsal spot (this in the Burmah sDecimal 
covers the basal half of the dorsum). 

Anal appendages. 8ui)erior considerably longer than segment 10, compressed 
of about even width to the apex which is squarish, separated in entire length 
but converging at the apices, inferior much shorter, a little sinuous and directed 
up as seen in profile, deeply cleft, the branches widely divaricate and triangular 
seen from beneath. 

Genitalia black tipped with yellow, similar to u^Uiamsovu 

Hob, A single male from Trong, Lower *Siam, the type in U.S.N. Museum. 
I possess a specimen from Burmah which answers to tlie above description, 
the slight variations between it and Mr. Williamson’s description being probably 
due to changes in decomposition. The ground colour in the type is dark brown 
but I notice that the jet black of most species of Ictinus is apt to turn brown 
where no care is taken to prevent dceomposition changes and I surmise that 
the type was in life deep black. The entire absence of the humeral stripe 
separates it from kodaguensis^ whilst the lateral upper yellow spot on the 
median lateral black and the presence of a black basal spot on the upper 
surface of frons found in ahhoili Avill sofm* to separate it from this insect. 


Series, Gomphvs Williamson. 

This series contains a somewhat miscellaneous group of genera and species, 
the position of many of which is at present doubtful. Gofnphus sens strict and 
Onychogotnphm will need further splitting up, a greater knowledge of their 
larvae may facilitate this as is well demonstrate by that of Onychogomphua 
nilgiriensis. 

The whole series is characterizwl by the following (haracters :—All trigones, 
hypertrigones and sub trigones entire; transverse nerviires between i/»-m and 
Miv greatly reduced in number, usually only 1 in the hindwing and 1 to 2 in 
the forewing ; sectors of arc very distinctly separated at and beyond their origin 
from the aie ; stigma variable ; no accessory sectors to Us and Miv. 

As Dr. I^idlaw points out, clear-cut venational characters are not to bo found 
for tlie series as a whole owing to the large number of doubtful species included 
in the aeries. Specialization of ti-ansverse norvures between Mi-iii and Miv is 
muoh more constant in the hindwing although in some genera it is about equal 
in fore and hind. 

GenUs— Hetkrogomphus, Selys. 

Natifoiomphui. Selys. Bull. Acad, Belg. xxi (2) p. 27 (1854); Mon, 
Gomph. p, 94 (1857.) 

M^erately or very large insects with hindwing 40 mm. or more, abdomen 
usually considerably longer than this ; at least 16 antenodal nervures in forewing, 
not more than 2 transverse nervures in the forewing between Mi-iii and Miv, 
never more than 1 in the hind. Wings long and narrow, extending to end of 
segment 8 in the male, to end of 9 in the female or in one species actually longer 
than the abdomen, base of wing in the male strongly excavate, anal angle promi¬ 
nent. 

Head very massive, face deep, eyes tumid posteriorly, occiput low straight 
in the male, often spined in female. Thorax robust, bU^ marked with 
greenish yellow or yellow marked sparingly with black, Abdcmten similar)v 
IJ 
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ooloured, tuinid at base, rather narrow and cylindrical aa, far as segment?, 8 
and 9 slightly dilated, the 3 last segments diminishing successively in length* 

Legs robust but short, spines variable. 

Anal appendages long and tapering, as long as the two last segments of abdomen, 
of nearly equal length, superior simple, inferior deeply cleft, its branches equally 
divanoate as supeT Jor appendages, bearing a robust internal spine at the apices 
of branchefe. 



Fig. 4. Wings of Ileierogomphud Juinnyngioni, sp. nov. S 

Genitalia; lamina bonnet-shaped, a little raised, internal bamules robust 
straight hooks, the external thin, tongue-liko processes projecting perpendicu¬ 
larly from the genital sac, lobe markedly projecting, with a long constricted 
neck, the end expanding laterally, the expansions curling inwards. Vulvar 
scale small, strongly cleft. 

Hob, Breeding in mountain streams. Habits closely resembling those of 
Ictinus for which the insects may be mistaken when on the wing or resting. 
India, Western Ghats, Himalayas, Bengal, Ceylon, China and Cochin China. 

HaUfoioniphui hannynttoni, sp. nov. 

Male. Abdomen (with anal appendages) 58mm. Hindwing 48mm. 

Head very large and massive, triangular. Eyes bottle green; labium chrome 
yellow; labrum bright greenish yellow margined narrowly with black; face 
black, the lower epistome citron yellow and a spot of apple green on either side 
against the eyes ; Irons apple green above and in front with two small points of 
black in the sulcus just in front of the vesicle ; vertex and occiput black, the 
hinder border of latter raised and 8cale*iike with a small rounded tubercle on the 
superior surface, fringed with long black hairs. 

Prothorax black marked with a postero-lateral spot of yellow and two small 
spots on middorsum. 

Thorax black marked with bright greaiish yellow. In some speoimend the 
markings are bright citron yellow above changing to bright apple green below. 
Markings as follows:—the outer angles of the alar sinus a broad subtriangular 
r^blioue dorsal stripe more or less separated from a inesothoracic collar which 

i^Sik^fogomphua mnnyngtoni^ ana jiutusoior were not included in U e key to 
iht as they were unknown at the time it was written. 
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may be either entire or interrupted. (In one Bpecimea the separation between 
these two markings is bright reddish brown.) A rudimentary humeral stripe 
represented by a small upper spot^ laterally two broad apple green stripes sepa* 
rated by a broad black band, the upper part of which bears a small yellow spot* 
The posterior stripe covering the whole of metepimcron. 

Legs short and robust, block, the coxte and trochanters of the firntpoir yellow. 
Hind femora with two row's of short robust closely set black spines. 

Abdomen black markwl with bright citron yellow as follow's:^—segment 1 with 
a small apical dorsal triangle and the whoh? of the sides low down, 2 with a dor¬ 
sal stripe, broa/d at the base and tapering to but not reaching the apex, laterally 
a broad stripe, broadest at the base and including the oroillet, interrupted just 
after tho latter structure, lastly a narrow stripe bordering the genitalia, 3 with a 
trilobcd dorsal stripe and a lateral wedgc-shaptHl spot at tho base, segments 
4 and 5 with a chain of three doi-sal spots, the apical one cordate and larger 
than the two basal, G with a single basal dorsal spot, 7 with rather more than 
the basal half yellow, tho margins of the yellow concave laterally, segmente 
8 and 9 with small lateral basal triangular spots, JG entirely black. 

Anal appendages black, Tho superior long and tapering, the inferior but 
bttlc shorter and armed with a small inner apical spine. 

Genitalia : lamina scuttle shaped, its sides straight and at right angles to the 
dorsum ; internal hainulcs projecting from imder shade of lamina, long cuiwing 
robust hooks ; external haiuulcs narrow triangular plates })roiecting perpendi¬ 
cularly from tho gemtal orifice; lobe with a broad black base, narrowing to a 
truncate no<’-k wliich projects markedly from the genital sac, bifurcates at its 
apex, the bifurcations curling inwards. 

Wings hyaline, long and rather broad, reticulation close ; stigma long blackish 
brown, braced ; Mia very indistinct, only 2 rows of tJolIs bctw'ocn it and Mi. In 
females Mia is always quite distinct and there arc always 3 row s of cells between 
it and Mu this applying to all species. Only 1 cross nervure between Miv and 
Mi-iii in all wings. 

Nodal index 13-19 | 10-15 

1M4 I 14-14 

Female^ Abdomen 56 mm. Hind wing 55 mm. 

Very similar to the male but the ratio of wing length to that of abdomen 
strikingly different. Tho wings enormously Jengthmed and bioaulcuod, evidently 
for carrying the extra weight of tho very robust thorax and abdomen. Apart 
from the abdomcm which is slightly shorter, the female is a much more robust 
and bulkier insect than the male. 

Labnun bright citron yellow instead! of apple green ; frous with a semicircle 
of black at the base of upper suriaoe; occiput flat with a robust spine at either 
end against the e>'es. 

Lateral spot of prothovax much larger than in tho male. 

Metepimoron citron yellow witli a blush of green at its centre; mai’kings of 
abdomen much broader and more crowded, the dorsal marking on segment 2 
beiixg trilobed, its basal part square, the median large and broadly oval, whilst 
the apical lobe is small and round, tho lateral stripe on this segment is unbroken 
at its middle, tho dorsal marking on segment 3 partially constricted to form four 
lobes* whilst laterally a broail stripe nins its entire length, broken slightly at 
the transverse suture, segments 4 and 5 have on additional lateral basal spot, 
whilst 6 has this spot and another still larger following it, s^ment 9 has a 
minute lateral basal spot. 

Anal appendages very small, conical, tapering black. 

Valvar scale very small, deeply cleft, the apices of the two lobes thus for ued 
ouding strongly inward towards each other. 

Wii^s hyaline, nodal index similar to that cl male* 
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Hab, Haunting the banka of jungle mountain streams, perching on 
twigs or more rarely settling on roolu. The male when settled beam a strong 
resemblance to Ictinus but may be recognised by its abdomen, which is held 
stiffly and straight outward instead of curved, scimitarlike as in Ictinus, Like 
the latter insect, it rests with the head lowermost, the body inclined upwards. 
When disturbed, it plunges downwards as it takes flight. It travels long distances 
up and down stream but makes long rests and if followed up, is soon met with 
again. 

The only female taken was in the act of ovipositing beneath the dark shade 
of a tree overhanging the stream at a point where the current was very swift 
and racing over a bed of pebbles. It was performing a series of figure-of-eight 
evolutions, striking the surface of the water at the waist of each figure-of-eight. 
This and the first males were taken on the Cauvery near Bhagamandala (where 
the river rises), two subsequent males being taken at Hallory near Morcara on a 
mountain stream which empties lower down into the Hatty river, a largo tribu¬ 
tary of the Cauvery. The streams here are not more than ten foot across and I 
have never seen the insect on the main river where it becomes much wider. 
Type in British Museum. 

In May 1006 the late Mr. Hannyngton, T.C.S., ^ho was then Commissioner 
of Coorg, discovered a huge exuvia of some unkno^vn dragonfly which he pre¬ 
sented to the Pusa Museum. No notes are available as to where he discovered 
this exuvia in Coorg but from local hearsay evidence I should think it was found 
on the banks of the Hallery stream. Mr. Hannyngtor was a keen lepidopterist 
»nd spent much of his spare time collecting in the Hallery valley. The insect 
is named in dedication to his memory, as there can be no doubt but that it and 
Mr. Hannyngton’s exuvia are conspecific. (Exuvia described in M.8. Pusa 
Memoirs). 

Neterogomphui ceyloniout, Laid., l.c.p, 412 (1922). 

Described from a single male in the British Museum collected by Colonel 
Yerbury, C^eylon. 

Male ; Abdomen with anal appendages 47*5 mm. Hindwing 41 mm. 

Head. Eyes probably bottle green dining fife; labium yellowish brown; 
labrum yellow bordered with black all round and with a median prolongation 
of black from the base in the middle line, lateral lobes yellow ; anteclypeus 
yellow, postolypeus black with a lateral spot on either side against the eyes ; 
Irons black in front, the crest and upper surface yellow, the base narrowly 
black vertex black ; occiput with a median yellow spot. 

Prothorax black with a largo lateral yellow spot and a smaller geminate spot 
of the same colour on the middorsum. 

Thorax black marked with greenish yellow as follows :—a mesothoracio collar 
narrowly interrupted in the middle line, a broad oblique oval dorsal stripe not 
meeting the mesothoracic collar, a small spot of yellow above and to the outer 
side of the dorsal stripe representing a vestigial humeral stripe. Lateially 
broadly yellow with a broad median black stripe, the yellow being continued 
over the tergum. 

Legs black, coxee and the extensor surfaces of femora obliquely yellow. 

Al^omen black marked with yellow as follows:—Segment 1 with a transverse 
basal stripe and a broad lateral stripe which is continuous with a similar stripe 
oil segment 2, the latter segment has also a trilobed dosral band broadest at the 
nsMdJe, segments 3 to 6 have a dorsal stripe tapering from base to apex and 
gradually diminishing in length as traced from segment to segment, 7 has the 
basal half yellow and 8 and 9 have lateral basal streaks, larger on segment 9 
than 8, segment 10 entirely blaek. 

Jiml appeSydages black, long ^ tapering, the inferior not much shorter than 
the anperior and carrying on its War oorder, near the apex a robust spine. 
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Wings hyalin©; stigna long, black. Nodal index 12-18-17-14. 

Hab. Ceylon. The Bpeoies is distinguished from the former by its smaller 
sisse, by the yellow oooiput and by the yellow markings on the legs. A note 
penned to my sketch (made of this insect in the British Museum) states that 
it looks very like an Ictinus^ a resemblance which has also stnick Dr. Laidlaw. 
Type in British Museum. 

N•tiroiO•ll^hlls''tlllithi Selys. Bull. Acad. Belg. xxi, (2) p. 29 (1854); (2) xxxvi, 
p. 495 (1873); Mon, Gomph. p. 97 (1857); Will, I.c.p. 315 (1908); Laid 
Ic.p. 412 (1922); Kirby, Cat. Odon. p. 67 (1890). 

Male: Abdomen 68 mm. Hindwing 60[mm. 

Head. Eyes bottle green ; labium brownish black ; mandibles yellow at the 
base; labrum yellow broadly bortlered with black in front, narrowly at base, 
the latter black sending a median prolongation into the yellow which nearly 
outs it into two ; anteclypeua yellow, postclypeus black with a small median 
yellow spot and a large lateral against the ©yes; frons yellow traversed by"a fine 
black stripe below confluent with the black on postclypeus, above yellow with a 
black basal stripe slightly prolonged forward in the sulcus, rest of upper surface 
of head black including the back of eyes. Occiput flat, slightly tumid at mid¬ 
dle, fringed with short black hair. 

Prothorax black, posterior lobe with a median yellow spot. 

Thorax black marked with yellow as follows:—a complete mesothoracic collar 
which may however be slightly interrupted on the crest, dorsal oblique stripes 
which may or may not meet the mesothoracic collar (not meeting it in the type) 
no humeral stripe, laterally two broad stripes which are continual over the 
dorsum of thorax and connect up with those from the other side, the first 
stripe between the humeral and first lateral suture, the second covering the 
greater part of metepimeron. I^s black short robust, the hind with an outer 
orange stripe, armed with short robust spines. Trochanters yellow. 

Wings hyaline a little enfumod at the baces. reticulation blac^k. costa slightly 
pale outwardly ; stigma black, 6 mm. over 7 cells ; membrane pale, narrow but 
extending as far as the anal angle; trigones of fore wing followed by 3 cells, then 
rows of 2 ; nodal index 14-17 j 20-14 

14-14 I 14-14 

Abdomen tumid at base, 8 and 9 slightly dilated, narrow and cylindrical bet¬ 
ween, black marked with yellow as follows :-~eegment I with an apical triangle 
of yellow and the sides broadly, 2 with a basal ring which extends apioalward 
along the dorsal cariiia and finally expands into a fleur-de-lys, the apex of which 
does not quite reach the apex of segment, laterally a triangular spot and the 
ventral border, 3 to 7 dark yellow above and on the sides, the apic<« broadly 
and diffusely blackish, the transverse sutures on these segments finely blaok, 

8 baa the base yellowish or bears two largo yellow spots separated by the dorsal 
crest and there are rounded spots on the sides behind the transverse suture, 9 
has a basal lateral vestigial yellow spot, 10 is unmarked. 

The dorsal oarina ends in an apical spine on segments 8 and 9. 

Anal ap{)endages blackish brown, finely hairy, superior as long as segments 

9 and 10, divaricate, nearly straight as seen from above, a little curved as seen 
in profile, thick at base, ta{>ering to the apex which is blunt and provided with 
3-4 minute teeth below. A keel runs the length of appendage be^ning at the 
side and ending on the dorsum at apex. Inferior appendage but little shorter 
than superiors, cleft nearly to the base, the branohes thus formed ending in a 
point and an inner robust spine. 

Hab, Sylhet. Type in British Museum. I have seen a single male from Mr. 
0. H. Inglis which I believe was takqp in Sikhim, and which does not differ 
from the British Museum specimen. 
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Itet iro g i iH iiim fiavlo^lof ap. nov. 

A single female ooUeoted by Mr* Mackenzie in Bihar. 

Female. Abdomen 00 mm. Hindwing 61 mm. 

Head, thorax and abdomen ut^ormly bright oohreouo marked 
sparingly with blaok as follows Back of upper part of eyes glossy black, pro* 
thorax blackish, thorax with a dorsal stripe running parallel and close to the 
middorsal suture, tapering above where it extends to the alar sinus, clubbed 
below and not reaching the anterior border of thorax, a humeral stripe tapering 
b^w, broadening and bifurcating above to enclose a spot of the ground colour. 
Laterally a fine black lino on the posterior suture. The humeral and lateral 
markings are connected to their fellows over the tcrgum. 

Abdomen with a narrow ring at the base of segment 1 and broad, rather diiTut^e 
apical rings of black on segments 2 to 9. These rings extend slightly basalwaids 
on the dorsal oarina of each segment. 

l^gs short and robust, entirely yellow save for some blaok spines. The hind 
femora with two rows of short black evenly and widely spaced spines whioli 
converge at the base of femur to form a field of short stout spines, 

Vulver scale very .^mall, deeply cleft into two small triangular plaques. 

Wings hyaline, costa bright yellow; stigma long and blackish, braced ; only 
1 nervure in all wings between Miv and Mi~iii ; 5 to 0 rows of colls in anal 
field; nodal index 10-19 19-11 ; discoidal field very irregular at the beginning, 
12-15 16-11 

begins with 3 colls and continues as rows of 2 or 3 cells with no regulaiity; 3 
rows of cells between Mi and Mia, 

I am indebted to Mr. Bainbrigge Fletcher for the opportunity of examining 
this e|dendid insect w'hich I consider to be one of the most striking of Indian 
dragonflies. Its unusual colouring, scanty markings, absence of a mesothoracic 
collar all help to distinguish it from any other species of the genus, ff, unicolor, 
Martin, from Tonkin most nearly approaches it. It is unfortunate that no data is 
to be added as to the exact locality where this insect was taken but as it was found 
amongst a ooUection of insects made in Bihar, the proeumption is that it was 
taken in that province. It is to be added that the insect is of extraordinary 
massive build and the wings of grent width and brea<lth. Type in the Pusa 
collection. 

Metercgomplnis rltl« (Fras.) 

Qomphm rawFras., Memoirs of Pusa, pp. 73-74(1920), 

Female (male unknown). Abdomen 49 mm. Hinduing 42 mm. 

Head. Labium yellow; labrum black marked with two yellow spots at the outer 
aiiglee, labial palps of the same colour; anteclypeus finely yellow, postclypeus 
black with a small spot of yellow on each side against the eyes; frous black 
with the crest yellow; occiput black, aimed with two small spines at the mid¬ 
dle of its posterior border. 

Prothorax black with two small spots of yellow on the middle lobe. 

Thorax black marked with yellow as follows:—a mesothoracic collar unbroken 
in the middle line, a fine line on the midthoracio oarina, narrow antehumeral 
stripes which do not moot the mesothoracic collar, a small humoral spot at the 
upper part of shoulder, the whole of the sides broadly yellow with a broad 
m^an blaok stripe marked by a single upper and two lower spots of yellow. 

Legs black short, flexor surfaces of femora yellow. 

Wings hyaline; stigma blaok braced, very long; only 2 transverse nervures 
between Miv and Mi-iii in the forewing, 1 in the hind; nodal index 
14*20 I 10*12; 3 rows of cells between Mi and Mia at outer end of stigma; 2 
1142 I 18-11 

tonimt oeUa |b«<>weeii Mi wid MU beginning nearest the sugnia. 
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Abdomen black markoti with yellow as follows:—segment 1 with a dorsal 
6pot extending the full length of segment and a large spot laterally, segment 2 
similaiiy marked, the dorsal spot tapering apically, 3 to 6 with triangular basal 
spots extending for about one-fourth the length of segments, finely feeparated by 
the black of dorsal carina, 7 with the whole of the basal half yellow, the black 
enoroaohing on it middor^ally, segments 8 to 10 entirely black. 

Anal appendages small pointed conical black. 

Since I described thit insect as a Gmnphns in the Memoirs of Pusa, I have 
received a second female and an examination of the wings of this specimen and 
a ro-examination of a photo of the wings of the typo specimen (now in the Pusa 
collection) has convinced me that it is an undoubted Hetemgoniphus. The 
incomplete medial lateral stripe of yellow on the thorax will serve to distinguish 
it from other Indian species of the genus. 

Hab, Near Mangpu, Daigoeling District, 3,400 ft. The single female collected 
by Mr, C.M. Inglis, 31. viii. 1920. Type in Pusa Museum. 

Hatarogomphtts blaoraytus (Pros.) 

Gomphus hi€o}nutus Fras., Memoirs of Pusa, Vol. vu, p. 72 (1922). 

Female, (male unknown.) Abdomen 47 mm. Hindwing 40 mm. 

Head Labium black; labrum black w'ith two transversely oval basal spots 
of yellow; anteclypeua yellow, postelypeus block; frons black, its crest bright 
yellow; occiput Idack furnished with two long robust medial spines on its 
posterior border projecting somewhat backw’ard. 

Prothorax black marked with dorsal and lateral spots. 

Thorax black marked with bright yellow as follows:—An antebumeral 
oblique stripe joined to a slightly incomplete mosothoracic collar so aa to form 
inverted “7** s, A vestige of a humoral band represented by a small upper spot. 
Laterally yellow marked with a very broad medial black baud which bt ars an 
upper and lower small spot. Tergum spotted with yellow. 

Legs short and stout, finely spined, black, the trochanters yellow. 

Abdomen black marked with bright yellow as follows —Segment 1 with a 
large lateral spot and a smaller dorsal spot on the apical border, 2 almost en¬ 
tirely yellow with a fine black apical mark on the dorsum which extends a short 
distance along the dorsal oarina, segment 3 with nearly the basal half yellow on 
the dorsum, rather less than this on the sides, 4 to 6 with small basal semi-lunar 
spots just meeting over the middorsuin, 7 with rather more than the basal half 
yellow, 8 to 10 black. 

Anal appendages black, conical, short. 

Wings safironated at the base as far out aa the trigones and for rather more 
than tMs in the suboostal space; stigma black braced rather short; 2 rows of 
cells betwewi Mi and MU beginning nearer the node than stigma; 3 rows of 
cells between Mi and Mia at level ot distal end of stigma; 2 transverse ner« 
vuree between AfIV and if^iu in the forewing, 1 in the hind ; nodal index 

14- 18 I 18-18 

15- 14 I 14-16 

Hob. Shillong, a siDglo female collected by Mr. Bainbrigge Fletcher, 18. a 
1920, taken hovering over a stream, evidently ovipositing. 

A further examination of the venation of this insect has convinced me that 
it is an undoubted Heterogomphus and not a Gomphus as I had first described 
it. It may be distinguished by the fusing of the mesothoracio collar and dorsal 
oblique bands to form inverted **7*’0 and also by the robust occipital spines. It 
beam a aupetfleial resemblance to the last described species. Type in Puts 
Museum. 
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EaoplanaHon of Tlate 1. 

JL Markings of Ictinua rapax, 6 

la. Markings of head of same, faoial view. 

2. Marking { of J 

2a. Markings of head of same, facial view. 

3. Markmgs of Oomphidia T-nigrumf J 
3a. Markings of head of same, facial view. 

4. Markings of G'ompkidta 

4a. Markings of head of same, faoiiu view. 

5. Markings of Gomphidia williamaoni, d 
5a. Markings of head of same, facial view. 

Eocplanation of Flate II. 

1. 2 Id. Markings of Heterogomphus hannyngtoni, 
la. Markings of he^ of same, facial view. 

2. Markings of Heterogomphus flavicolar, J 
2a« Markings of head of same, facial view. 

3. Marking) of Heterogomphus ceylonicus^ g 
3a. Markings of head of same, facial view. 

4. Markings of Heterogomphus smitkii^ d 
4a. Marking of head of same, facial view. 


(To he continued,) 



681 


THE RED ANT. 

BY 

Major R. W, G. Hingstow, i.m.s. 

Part II. 

The gathebino op supplies. 

(Coniiniied from page 372 of this volume,) 

Capture of insects—Stretching of victim - Evolution and fixity of instinct — 
Ejfect on nervous system—Experiments on stretching—Employment of poison — 
Transportation of capture—Attention to cattle—Acquiretneni of herd—Types of 
catUe—Summary of habits. 

Now that we undei-stand the architecture of the iieet, let uh turn our attention 
to certain other features connected with the out door activities of this ant. 
We will here investigate the supply of food. This ant gains its sustenance from 
two main sources: one from the insects which it captures alive, and the other 
from the cattle which it carefully tends and establishi^s in its nests and byres. 

They make thorough explorations in their search after insects, moving widely 
over the branches and descending to the ground beneath. Some kinds they 
seize in the midst of the foliage, othem on the tmnks of the trees. When the mango 
is in bloom thev capture many on the inflorescence, but their richest field is 
the decaying debris which has accumulated round the base of the tree. In the 
winter months they are almost faced with famine, but in April and May the 
supplies improve. Later thi* rains bring them insects in abundance when a 
profuse and varied entomological siqiply is gathered into the nests and byres. 
They are untiring in their search after food and plunder. Winter and summer 
they are continuously on the prowl. There is no cessation night or day in this 
all-essential toil. 

If I wore to enumerate all the species seen captured by these ants the list 
would make a formidable array. It includes beetles of many kinds and sizes, 
such as weevils, scarabs, carabids and longicoms, and also a variety of Pentato* 
mid bugs. Crickets and spiders are more juicy victims ; even butterfiiee and 
moths seem to ho taken unawares, while every kind of larva is fitted for the store. 
Most of these they discover round the base of the tree, but when the mango is in 
bloom they get quantities of ladybirds, also little gnats and other delicate 
diptera which are attracted to the yellow flowers. Ants of oUier species are 
amongst the commonest of captures. They will overcome even the massive 
soldiers of the black ant, and that vigorous ground species, the Mym^ecocystuSt 
forms an important part of their prey. Even the l)e8t amod hymenoptera 
do not always escape. Bees and solitary wasps are sometimee ovetwhelmed. 
I have seen them struggling with the yellow Polistes and transpcHiing the for¬ 
midable hornet to their nest. Nor do their own companions escape the ravage. 
When wounded or dying, they are carried to the storehouse where later they are 
sucked dry. The fact is that those ants devour every kind of flesh, the dead 
carcass of any insect or bird that they find, and almost evei^ living thing that 
they are able to overwhelm and force into their nests or b3rres. Ev^ pieces 
of fruit they will sometimes gather in as a supplement to their animal food. 

It is interesting to observe their mode of capture, for most of their provender 
is taken alive. A worker is exploring that important bunting ground, the litter 
of leaves and decomposing debris that has accumulated round the foot of the 
tree. It is prowling about in a leisurely way, at one time surmounting a piece 
of withered vegetation, at another time exploring the recesses beneath. At 
length something attracts its notice. It has spied a beetle moving in the debris. 
It makes a fdfward movemei t, amounting almost to a rush and the victim in 
14 ‘ 
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suddenly seized, llie leg is usually the part that is gripped ; the curved jaws 
of the worker are bent around it, and the deadly contest begins. No tumultuous 
fight ensues; there Ls no attempt on the part of the worker to rend or to stupefy 
its prey. It just takes hold wherever it can, and stubbornly maintains its 
grip. It will cling on, if necessary, for an hour or more, absolutely i^efusing 
to budge. The beetle fights to escape *ta enemy. It struggles ; it drags itself 
away with all its might, but the ant just clings to its point of vantage, though 
often forced to give a little ground. Its jaws, however, are irrevocably fixed ; 
it throws back its legs, clings to ever}" foothold that offers ; it makes no attempt 
to summon aosistance, but relies altogether on its own dott^rniination. adhering 
to its victim with a fierce pugnacity until assistance happens to arrive. 

At lergth a pasaer-by observes the stmgglc.Tt immediately determines to enter 
the contest, grips the beetle in some other situation and joins in the stubborn 
hold. Other workers soon arrive; the reinforcements conu* in from different 
directions; from a distance they detect the atigmeniing battle and hasten to 
lend their aid. The beetle is seized on oppo iie side. ; its enemies crowd all 
round about it and envelop it in a deadly ring. Its last possibility of escape 
has vanished ; it is at the moi'cy of the tenacious swarm. 

How varied are the tactics associated wiUi capture as employed by the different 
species of ants. The actual seizure is simple enough; this is always a fierce* 
grip with the mandibler and a clinging with tarsi and claws. It is the subsequent 
machinery of final subjection that marks the distinctive strategy of each. 
Simplest of all ifc* that of the Myrmecocystus ; it just falls on its victim and takes 
its hold; no further ruse or os. istance is required since all can be done by its 
individual strength. The Indian black ant also relies on its own efforts, 
unless it finds itself unequal to the task, when it will immediately hurry back 
to the formicary to call forth a rescuing troop. The PhuhU has elaborately 
improved on this behaviour, for, on all occasions, the discoverer dashes to the 
nest and despatches, not a small and compact body, but a bustling multitudinal 
swarm. The little Prenolepis relies on its agility and speed ; after examining 
its victim, it nishes about, communicatinii with every individual it meets until 
an army comes pouring on the scene. The reel ant differs widely from all these. 
Its method is that of the patient bulldog ; it merely clings to its capture with an 
indomitable grip, tiusting that the struggle will attract attention and quicki} 
bring others of the commune to its aid. 

The prey is ovciTorae by force of numbers and by the fierce and relentless 
determination of each ant. But now comes the most interesting part of the 
process, a special and peculiar feature prominently displayed by this species 
of ant. The issue of the contest is clearly over. The prey is overwhelmed and 
besieged by enemies and is now awaiting transportation to the nest. But this 
is not always a very simple matter. The ante have before them a difficult 
journey. Their nest is far above them in the highest loaves. They must first 
convey their burden through the litter of debris, then hoist it up the perpendi¬ 
cular trunk, then carry it out along the radiating branches before they finally 
reach their goal. They can scarcely face this journey with a struggling capture, 
one that resists at every step and fights every inch of the way. Their victim 
i» stiff vigorous and strong. It is certainly powerless, being firmly held on every 
side; but the ante have done nothing to seriously injure it, and on the slightest 
relaxation it will endeavour to escape. It must, therefore, first be rendered 
powerless before it can be carried to the nest. 

Other ante, in order to effect this, would probably employ their poison and ‘ 
stings. But such is not customary with this particular species; it has a special 
and remarkable method of its own by which to reduce the struggles of its prey. 
It proceeds literally to stretch its capture, as it were to extend it on a gibbet, 
and sis^ain on it until its life is gone. The ants gather round it in a dogged ring. 
They aeise on every projecting point, but it is mainly on the slender legs and the 
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antenrpo that they exert the deadly strain. Two or three may secure themselves 
to one lejEf, one holdinoj it near the tip of the tarsus, the others higher up on the 
shank. The anteun^e are hauled away in front, the lege arc drawn out on 
either side, with the rosult that the heetle is widely extended and stretched to 
the utmost of their power. The anta spread themselves outward from it; the\ 
are like the spokes that radiate from the centre of a wheel. They lie with theii 
bodies fully 8tretche<l, and their middle and hind legs thrust out behind them 
so aa to cling to the gripping points. All pull together; all pull in different 
directions ; each exerts its utmost energy in- the steady and persistent strain. 
They are unrc'Ieuting in the fierce tenacity of their grip. I crush the thorax of 
OIK', I cut off the abdomen of another, hut strll they maintain their hold. I 
separate the head hy an amputation through the reck, hut the jaws still continue 
closely clenched and firmly fixed ir. the prey. 

This is cortaii ly a most elficient machinciy. The victim, when thus stretched, 
is uttei’ly helpk^s. We may still observe the pulsations of its belly, but it cannol 
make the slightest movements of its limbs, so closely and tenaciously are the\ 
soeiired. The method is ahvays adopted hy the ant. It is their one gr<»at 
means of controlling movement, as the following interference will show. 1 find 
a group of them transporting a dead insect up a tree. I take the capture between 
the blades of a for ceps, agitate it genth so as to make it seem alive. Immediately 
the w^orkem gather themselves around it; they abandon tlie huhiness of trans¬ 
portation, extend themacives at full Icnuth from the dead capture, and begin 
to strolch it with their usual teiiaeity as though it had recovered and come agaii 
to life. 

The number that engage in this machinery of extension depends on the size 
of the victim to ho stretched. Eight arc suflii-ient to extend a comrade, or 
more commonly an intnidcr of their own species whu-h has hajrptmcd to invade 
thoir tree. One will take it by the point-s of its jaws, a sr^xind hy the tip of its 
abdomen, and three on either side will operaU* indi\idually on its legs. This 
is, therefore, the normal complement for an insect of their own size. As man} 
as possible often join in the peifortuance. Half a dozen ma} ( omhine to subdue 
a weevil scarcely a quarter of an nieh in length. There may he twenty employed 
in the stretching of a ladybird, the victim appearing like a eiimson huh encircled 
by the straining spoke;'. Even soft-bodied captures are similarly dealt with. 
The ants pull at opposite end.s of a caterpillar, stretch it out to its full extent, 
until strained almost to the breaking point. T saw'an army of them assembled 
round a young bir<l. Literally hundreds hod massed themsches about it; 
they hacl oven piled themselves one upon the other in order that a greater number 
might come in. Evf'iy avaihiblo point was gripped. Scores of them clung to 
the head and tail, and the legs and wings weie so tighly streteluKl that the bird 
was spread-eagled on th© branch. It was utterly helpless in so violent a grip ; 
indeed its life could not hav(! lasted luaixy minutes under so cQiitir.uous and 
fiorc^e a strain. On the following evening it had disappeared!. The 
ante must, have had eviscerated and destroyed it piecemeal, since all 1 could 
find was its distended stomach around which was assembled a party of workers 
endeavouring to drag it through the gateway of their nest. Thus the ante can, 
by virtue of theur numbers and organization, overcome a victim vastly larger 
than themselves, and they must be reckoned as a fonuidable enemy of birds, 
though probably less in destroying the young than by preventing the neats from 
being built on the tree. 

The insects which they stretch arc never just paralysed. I have often taken 
them from the ants when the operation was complete. They never showed 
any sign of recovery, for the ante do not loosen their murderomi grip until th© 
victim is strained to death. Let us look with more detail into the bequonoe 
of these changes which produce so destructive a reault. We wrill test them first 
with 01 ^ of their workers, since it equals them in size and strength. 1 give 



684 JOURNAL, B0MBA7 NATURAL HIST. SOCIETY, VoL XXIX. 


them a red ant from a neighbouiing nest. Being a stranger, it is instantly 
seized and placed on the deadly rack. I interfere with the operation after the 
lapse of a minute and remove the victim from the murderous vice. It shows 
indications of partial paralysis ; it drags those legs that had endured the strain. 
Though it still can stumble and put up a fight, yet its strength is clearly failing 
and its limbs have lost their power. I examine another after a space of two 
minutes. Its vitality is further impaired ; it can no longer walk, ^ough it still 
has some vigour; it can make an incoherent attempt to struggle and can wave 
its enfeebled limbs. After an interval of five minutes I remove a third. It is 
utterly helpless, almost devitalized, and completely at the mercy of the ants. I 
can detect a gentle tremor of its antennae and an occasional movement of one 
of its legs. Otherwise its incapacity is total; its body, as a consequence of the 
stretching process, is paralys^ in every part. 

Let us pass to a larger and more powerful victim. I test the operation with 
the Qymnophurus miliaris. a medium sized beetle of the dung-rolling type. It 
is stout in appearance and massively built, since strength is a necessary attribute 
to an insect which is in the habit of rolling a load. The ants crowd around it in 
a dense array. Twenty to thirty of them join in the siege and pack themselves 
into a dense ring. 1 examine the beetle at successive intervals. After two minutes 
it is still vigorous ; it can walk and fly almost as energetically as before, though 
the hind legs seem to have lost some of their power. After two more minutes 
there is Uttle further change; if the ants allowed their hold to slacken the beetle 
could still easily escape. Five more minutes shows decided progress. The muscular 
power is now distinctly impaired. It can manage now just to stagger with diffi¬ 
culty, being apparently unable to flex its legs which stick out as though they were 
permanently stretched. Another five minutes completes the operation. The 
beetle is now paralysed and helpless and ready to he carted away. 

In this instance the beetle seems to have rapidly succumbed, possibly as a 
consequence of the number of workers which happened to take part in the act. 
Other beetles of the same species were still vigorous after an equal time. Some 
could stagger after twenty-five minutes, while others were completely subdued. 
Thus the length of the operation is very variable, though the end is always the 
same. 

The particular stiiicture of the red ant’s mandibles must not be passed over 
uithout a word of note. For they are well fitted to this wonderful machinery, 
and they indicate the efficiency with which Nature adapts a structure to 
different ends. There are two distinct patterns of jaw commonly observed in 
worker ants. One is the stout, triangular mandible, a strong and powerful 
weapon, armed with blunt teeth. Such is the particular organ of the Campono^ 
ius ; it is excellently fitted for the rough toil of labour, to break down the soil, 
to evacuate the eartli, to hoist heavy burdens along to the neet. The other type 
is possessed by an ant like the Polyergus; it is a curved and point^ 
spear, slender, sharp, unprovided with t^th, serving its owner as a 
deadly lance for the penetration of the victim’s brain. Now the jaw of the 
(Ecophylla^ is intermediate between these two, obviously because the ants require 
it for a somewhat intermediate type of work. It is not a rough instrument 
with which to hew and delve since these workers live an arboreal life and con¬ 
struct their nests amidst the leaves. Nor is it purely a pointed spear, for these 
ante do not strike at the brain of their capture but kill them by a continuous 
stretch. Hence they arc supplied with intermediate weapons. The base 
(A the jaw is their instniment of labour; it is shaped in the form of a stout 
triangle, armed and toothed and strong. They require it for the purpose of 
haulii^ on the leaves and for tremsporting provender to their nests and byres. 
The ape3t of the organ is their instrument of battle. It is a slender curved and 
point^ spear, perfectly fitted for clinging to a capture, and serves, as I have 
shown, as a pr^ensile sickle to support the larva when carried about. Thus 
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Nature ha« siipphod the necessary weapons for both paptunng and overcoming 
the prey. The chief implements of seizure are the pointed hooks; the stout 
bases take the steady strain. 

Though .this instinct of stretching a victim to death is a most elaborate and 
efficacious act, yet it must have originated in some simple operation before it had 
reached this highly finished state. Lt^t us look for instruction to the 
Prenolejns ants. They otftct a capture by rapid communication ; and, 
though they quickly overwhelm their victim, yet they do not apply the 
deadly stretch. But they besiege it, they cling to it, they haul out its legs 
and antennue until sufficient reinforcements have arrived. In this way they 
drag on it and hold it down, and in a mild and iricomplcte degree, give it a partial 
strain. They have, as it were, adopted the first stages of the mechanism. This 
is the operation in its rudimentary state. What it neeils in order to reach the 
perfection of the QxojihyWi is that the strain should be strengthened and main¬ 
tained. If the PrenoUpin improved on its holding act it might develop the 
deadly stretch. 

This instinct of stretcliing is of vital importance and is peculiar to this class 
of ant. Under ordinary circumstances it never fails, but, as is so usual in the 
case of instincts, we can detect an absence of the simplest judgment when it 
operates out of the usual course. For remember that its importance to the ants 
is so great that without it they could not quell their prey. They employ it re- 
mors^cesly on every occasion ; the instant the capture is fixed by the jaws it is 
placed within the fatal vice. But sometimes I have given them a dead insect 
and have watched with surprise how they employ the instinct even when necessity 
does not demand its use. One would expect them to carry the dead insect away, 
for there was nothing to prevent it going straight to the nest. But the ants 
never attempted this. Although the insec^t was lifeless, yet they put it to the 
stretch. They spread themselves around it with the same determination as if 
it wore a capture fighting for its life. The instinct is, therefore, a fixed natural 
impulse which the ants must of necessity obey. They show little evidence of 
choice in the matter. Whether the insect is dead or alive their first instinct is 
to put it to the stretch. This is a type of lesson that we frequently learn. The 
impulse is vital to the ordinary occasion, for the ants habitually take their prey 
alive ; but when they meet with an unusual incident, such as the finding of an 
insect that is dead, still the instinctive machinery must follow though it may 
fulfil no useful end. 

The production of the paralysis most probably results from the great tension 
on the system of nerves. Consider how this delicate apparatus is constructed 
and how it must suffer from the strain. In the head of an insect are two nervous 
masses. One lies above and one below the gullet and they are connected to¬ 
gether by lateral threads, the whole forming the insect’s brain. From the lower 
one is prolonged the nervous cord. It is a double chain, dilated at intervals 
into ganglionii^ swellings, and extending throughout the full length of the insect 
in the middle line beneath. A system of delicate nerves originates both from the 
brain and the gnglionic coni. They spring from the series of nervous dilatations. 
Those from the brain pass to the structures of the head, sending filaments into 
the anteansB and to the appendages of the mouth. Those from the cord go to 
the thorax and abdomen and ramify into the tissues of the limbs. A branching 
arrangement of nervous filaments thus extends to the integument from the 
central chain* all commencing from the ganglionic masses and terminating in 
the supei’fioial parts. Consequently when a strain comes on the appendages, 
it results in a stretching of the nervous threads. Through them the tension is 
transmittsd to the ganglia, which are, at the same time, being strained on from 
the opposite si^. The central system is thus stretched in different directions. 
It is there tnat the delicate nerve cells are sitoatedit^a^, no doubt, as a result of 
the steady extension, their connecting proosases art drawn apart It is the 
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gaziglia, I imagiue, that most vitally safTer, and the disturbaaoe 6f the functiou 
in such essential organs seems the most probable cause of the paralysis and 
death. 

A process so mechanical should be capable of imitation. I, therefore, attempt 
to confirm it experimentally by the application of an artificial strain. The 
large AtUhia atxguiUita is chosen for the t^t. It is a conspicuous Carabid of a 
black colour and ornamented with six white spots. A rack is arranged by means 
of a saucer resting on the top of a jar. The saucer is placed with its under surface 
upwards. In its central circle will be laid the victim, and the instruments of 
extension, in the form of weights, will hang down all round the e^lge. The 
Anihia is placed on the stretching*board. Weights are attached to its antennee 
and its legs, being firmly secured by threads. In this way the beetle is widely 
stretched, since each leg and each antenuaB supports a weight of 480 grains. The 
strain is tremendous ; the total force of the extension apparatus is 3,840 grainS; 
and infinitely greater than the ring of workers could ever hope to apply. I 
expect that paralysis will rapidly follow, since the Anthia is absolutely fixed and 
motionless and the strain is evenly applitjd all round. 

1 remove the victim after a stretch of live minutoB. To my surprise there is 
not a trace of paralysis ; the insect appears to have suffered nothing from the 
rack. I conclude that the time has been insufficient; the experiment must, 
therefore, be resumed. During the next two hours 1 examine it at intervals. 
But it never shows a sign of any paralysis, and at the end of that period it seems 
as vigorous as when the experiment began. 

This was certainly a surprising result. It secTUod so clear that the machinery 
of the ants was merely a mechanical strain. Perhaps I had applied the extension 
threads at too high a level on the limbs. The ants usually grip them by the tips 
of the tarsi; I had affixed the extensions to the shanks. The experiment must be 
rej>eatod under modified conditions. A load of 2,880 grains is now applied ; it is 
uniformly distributerl in the same way os before, but the threads are now attach¬ 
ed to the ends of the tan?i just above the terminal claws. The beetle is left for 
five hours on the stretching-board, yet, when released, it shows not a sign of 
weakness, but runs energetically away. 

Why this failure ? I do not hope to imitate the efficiency of the iEoophylla, 
but why this complete an<l utter deficiency in comparison with the perfect ma¬ 
chinery of the ants ? It seems clear that they must possess some further provi¬ 
sion for dealing with their larger and more powerful prey. The physical stretch is 
sufficient for the smaller victims but in order to subdue a hard-cased beetle they 
must use more than more mechanical force. Let us, therefore, observe them with 
greater care. We will leave for a time these unnatural experiments. Though 
they have clearly disclosed our error, yet they have failed to show us truth. We 
will turn again to the loaves and branches, placing more trustni the natural 
haunts. We have often profited by the well-Jeamt lesson that 

“ Art may err, but Nature cannot miss.” 

I, therefore, resume the observations in the grove, and am determined to 
watch with infinite care. I give the ants an Anthia such as 1 had dealt 
with on the rack; but they are unable to hold the monster, and, though 
I secured it till many had collected, yet it tore itself from their stubborn grasp. 

1 then observe them overcome a (^mnopleurua which, as 1 have already said, 
is a powerful beetle, and is clothed in a rigid mail. At first I see nothing but the 
stubborn stretch. Such is sufficient in the early stages when they certainly 
applied no other aid. But later in the conflict 1 notice a change. Some of the 
ants begin to investigate their victim while others maintain the stretch. 
The investigators examine it on every side, touching it attentively in different 
parte and apparently testing it by the pressure of their jaws. Th^ bite gently 
at its limbs and at the edges of its shards as though they wne trying to learn 
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the details of what had chanced to fall into their grasp. Then, occasionally, I 
see one of them flex its abdomen, turn in t he poi nt of it towards the beetle, and 
apply it in so careful and deliberate a manner that it seemed to select the 
particular spot. Sometimes too I am able to detect that from the tip of the 
abdomen there is suddenly shot forth a spurt of watery juice. 
Other ants repeat this sanio operation, and it soon became 
evident that a process of poisoning was an additional weapon 
employed to reinforce the stretching of the Jirey. More attentive 
observation then disclosed the fact that the ants very carefully selected 
those points at which to apply t heir poisonous juice. It would have been a waste 
of their precious fluid if they had turned it thoughtlessly on all ])aits of their 
prey. For this dung-beetle is protected in a rigid integument; the gieater part 
of its bo<iy is secured in armour on which the poison would have no effect. 
But the ants are frugal of their potent fluid. They carefully seek out the joints 
in the harness ; for this reason t hey feel it all over with their JaA^8 seeking out the 
soft and assailable points. They specially attack the articulations of the body 
since these are the supple membranous connections that unite the armoured 
plates. They shoot then* juice into the cleft between the head and thorax, into 
the line of junction between the thorax and abdomen, and into the many arti¬ 
culations of the limbs. They haul forward the shovel-shaped head and insert 
the tips of their abdomens beneath. In this way they reach the tender parts 
around the mouth, and in the same way they apply thejr jets of poison to the 
points of weakness at the posterior end. 

This explains the failure of my mechanical experiments. No doubt the strain 
is sufficient for the smaller victims, eHpe<Mally those with a soft integument which 
will easily yield to the force of the stretch. But for these powerful, hard and 
well-protected beetles some additional device is required by the ants. Their 
poison percolates through the points of wealuicss; it, no doubt, soaks in through 
the connections of the thorax and the soft tissues at the joints of the limbs. 
There it reaches the nervous filaments where it adds its chemical or corrosive 
effects to the paralysis brought about by the sti-ain. The whole procedure is thus 
an excellent example of combination. Not only do the workers mute their 
labour so as to uniformly strain on the helpless prey, but, by their efforts, they 
open the joints of the victim, and prepare it for the reception of the poisonous 
fluid which the other workers so carefully apply. 

I now leave the machinery for subduing the victim and passtoits manner 
of transportation to the nest. As soon as the insect is stretched to death the 
greater number of the operators retire. There is no special struggle or compe¬ 
tition to secure it. The ants, of course, lealize its value as a capture, yet none 
show any greediness to cling to the prize. Just sufficient remain with it for the 
toil of transport. They pick up their burden and commence the journey, the 

anger of the fight being now forgotten and all working in a 

harmonious group. It is often a long and laborious business. 
The capture may be many times their own weight and they 
have to hoist it from the base of the tree high up into the topmost leaves. 
They are enabled to do so by their admirable discretion and by that 
instinctive faculty of union which multiples their individual strength. Threa 
or four are sufficient to carry a ladybird; six to eight will easily transport a 
Oymnopleurve; the smallest captures may bo taken as single loads; the largest 
may need thirty or forty workers in order to shift them along. The ants are 
ingenious in their system of carriage. They liavc to hoist it up the perpendi¬ 
cular trunk, hence they must work in some regular w'ay. Most of tl^em take 
their station at the upperside of the burden; two or three may 
attach themselves below. They fix themselves tightly to every 

point of ^ vantage; with their hind tarsi they cling closely to 

the barky with their jaws they secure themselves to the body of the 
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Some take its legs, othm its wings, dtill others lay hold 
of its long antennm or any other suitably projecting points. The worken on 
the upper side then haul together while those below keep a gentle strain. It 
might seem that the latter only checked the progress, but their main object 
is to move with the burd^ and just hold it sufficiently to steady the load. 
The capture in this way is rapidly xaised, since all toil with a common purpose 
and exert a uniform strdn. Sometimes the progress may happen to be checked. 
Others in the vicinity then oome to the rescue. An increasing number gathers 
round the capture; with their help it is hoisted over the obstruction and is 
again started on its course. At length, having surmounted all their difficulties, 
having hauled it up the trunk and out along the branches, they at last come 
to their leafy dwelfing and drag their victim through the gate. 

The capacity to exert a continuous strain is the predominant feature in the 
life of these ants. On this depends their exceptional powers of performing stren¬ 
uous feats. We have seen how they draw the stiff leaves together before 
uniting them with strands of silk, how they stretch the life out of their bulky 
captures by straining on the antenna and the legs, how they hoist their 
formidable burdens to the foliage by all hauling in a common team. 
The possession of this instinct is the secret of their success. Other 
ants achieve the same essential objects. They too overcome 
their victims and transport them bodily to the nest. But they have 
different methods for securing these ends. The Myrmecocyatn^ relies 
on its individual strength; each of the workers is so powerfully built 
that it can deal itself with the contingencies of life. The Camponotus possesses 
a special caste of soldiers, and these lend a hand in the heaviest duties which 
the smaller workers are unable to fulfil. The Phidole depends on its 
nfinite numbers, trusting in the power of the multitudinous swarm that is 
waiting in readiness to pour from the nest. Thus different kinds of ants 
possess different instincts for the fulfilment of the same ends, and one of 
the most interesting and essential of these is the power of the (Jjcophylla to 
combine their efforts in a steady unremitting strain. 

So much for the raparious habits of these ants. I oome now to the second 
of the two great sources from which they secure supplies. If we examine the 
interior of a nest or byre, wo will almost certainly discover a multitude of flakes 
strewn like coins over the surface of the loaf. These are the most valued posses¬ 
sions of the ants ; they are coccids of the species Lecamum heaperidum, and give 
forth an abundant supply of juice on which the ants oontinuoujdy feed. In appear¬ 
ance they are smooth and flattened flakes somewhat bigger than the head of a 
large pin. Superfioially they appear almost devoid of structure; their backs 
are raised like a sloping roof, darker on the summit in the middle line and shelving 
all round into a paler edge. Their ventral surfaces are pressed close against 
the leaf where they remain in an absolutely passive state as though they were 
mere excrescences on the wall of the nest. 

These cocoids are collected in enormous flocks; on one square inch of leaf 
1 counted 250, and it is mainly in order to protect those gatherings that the 
smaller habitations are built by the ant'^. They are the most important of the 
species of oattle which supply the (Ecophylla with juice. As a rule all sizes are 
represented in the herd. Many are fully developed scales ; but amongst them 
are often the smaller forms, the tiniest specks of living substance and indistin¬ 
guishable without the aid of a lens. These latter are the numerous offspring 
of the herd. They are more active than the motionless adults and crawl energet¬ 
ically over the leaf. Some of them take refuge under the larger flakes Uke 
obii^eas beneath the body of their dam. Thus we ol^erve a further funotion 
of tibte byre. It is not only a l^toMure for the reception of the oattle; it is also 
a fertile and daborate breeding^btmmber, an enclosure for the generation 
of fresh herds to sup^dy the partieola^eeds of the ante. Wiea we consider 
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the myriads of these tiny ooooids aoattored everywhere over the wall we gain an 
impression of the remar^ble effioienoy with whioh the b 3 n*e fulfils its end. Nor 
is it less wonderful that the ooooids thrive in the interior of suoh a shed. Its 
atmosphere reeks with fonuio add. As we break through the wall we smell 
the vapour; it issues forth as a strong and pungent fume peroeptible a yard 
away. Yet in suoh an atmosphere the ooooids live and abundantly generate 
their kind. I have sometimes notiood that the interior of the wall is covered 
with a superficial gloss. It looks as if it had been delicately smeared with the 
thinnest layer of oil. This is the inspissated juioe of the ooodds, drops of liquid 
whioh, escaping the vorodty of the ants, have flowed over the green leaf. 

The ants move freely in the midst of their herd. They pay them the usual 
attention and oare. The ant passes from one to another stroking them each 
in turn. It bends down its antennnad towards the ooooid, turns in the points 
until they almost meet, and then applies them to the insect’s back whioh it 
gently titillates and strokes. The cattle are never left to themselves ; night 
and day they reoeivo the same attention, and certain workers will always be 
found tending them in the nests and byres. They are usually stabled on every 
leaf, being sprinkled over the wall of the chamber, and also on the i)artitions 
that divide the interior, and sometimes on the enclosed stems. They are. 
however, not quartered indiscriminately. Whether it be due to the instinot of 
the cattle or to a spocial judgment on the part of the ants, at least it is obvious 
that the ooooids are assembled on either side of and oloee to the midrib of the 
leaf. This is their specially solooted stable; there they congregate in a long 
lino while only a few stra^ers remain at the edge. The site is, no doubt, 
chosen for purposes of nutriment. Near the midrib the loaf is thicker and more 
juicy, and the cattle will there find more abundant sap than if they occupied 
the extreme edge. The surface of the loaf is sometimes finely granulated and is 
coloured a blackish hue. This must be oausod by the action of the cattle. 
It is a withering of the superficial layer of tissue resulting from the withdrawal 
of fluid from the loaf. 

These living flakes exude their liquid in the form of minute drops. It is a 
slightly viscous fluid, of the consistency of syrup, clear as transparent water 
to the eye, and delicately pleasing to the taste. The ooccids must discharge 
it in considerable abundance and deprive the plant of a largo quantity of sap. 
If the ants are not present the excretion goes to waste. This is ^ course a very 
rare event, but in one byre, which seemed to have been abandoned by the com¬ 
mune, about half a teaspoonful of the fluid had accumulated and lay negleotod 
on the floor of the shed. Thus the cattle first imbibe the veg^ablo sap, then, 
having drawn their nutriment from it, excrete the refuse for the benefit of the 
ants. There is, therefore, the closest inter-relationship between the lives 
of the mango, the Lecanium and the ant. The bug is attracted by the juicy 
foliage, the ant is drawn to the excretions of the bug, and the tree in all likeli* 
hood is protected from ravagors by supporting the columns of ants. 

The (EcophyUa, in addition to the excretions of its cattle, is eager for fluid 
of every kind. As is usual with all ants, it is fond of syrup. Hundreds will 
heap Uiemselves around a spoonful of the nectar, piling themselves thickly 
layer upon layo* in their efforts to reach the sweet supply. They will sip up 
water or sputum or the juices of insects, and 1 have seen them lick at the 
formic aoid whioh one of their workers had exuded on a leaf. 

As is customary amongst ants, they feed one another. Those workers which, 
happen to discover food convey a share to those on duty in the nest. In most 
species the act is a quiet regurgitation, but the (EcophyUa makes a more vigor¬ 
ous disi^lay, Wheu the mouth parts of the two come into appontioo, wo 
observe an energetic vibration of the antsnnm. Those of the one play 
Tigerously on those of the other, and for a minute there is a whirl of threads- 
15 
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It looks as though the ants were engaged in a oontest, though it is only an 
exuberant manifestation of enthnsiasm and a satisfaction at benefits reoeived. 

The workers which undertake the oemveyanoe of liquid often appear in a 
•distended state. It is not a very conspicuous dilatation, but, sometimes, when 
observed against a bright light, ^eir bellies may be seen to be tense and swollen 
as though made of peiluoid glass. They, therefore, serve the purpose of port- 
4ftble reservoirs, filling themselves at (me place with a store of fluid and dis¬ 
gorging it at another place when <x>oasion requires. 

The next point to consider in this remarkable association is the manner by 
which the ants acquire their herds. In their daily explorations they seardii 
the foliage, carefully investigating the stems and leaves in every part of the tree. 
By chance they may come across a group of ooooids, perhaps some twenty or 
thirty oongregated on a shoot, which appear to be a promising herd* The 
workers soon set about operations. If the vegetation in the vicinity happens to 
be suitable, they soon construct a leafy banier so as to closely imprison ^e herd. 
But at other times the ants may meet with the cocoids in some place where the 
leaves are unsuitable for a byre. The herd may, for example, be on the stalk 
of a flower with nothing available in the vicinity for the manufacture of a leafy 
wall. On such occasions they will construct a chamber of silk, attaching the 
threads to any points or projections which happen to be suitably placed. A 
transparent fine-spun web results ; a byre is fashioned exclusively of silk and the 
herd is enclosed within its delicate walls. 

It is easy to observe the eagerness of tlio ants in their efforts to imprison a 
herd. A simple experiment will disclose their methods if we do not ohanoe to 
discover it in th e natural way. From the interior of one neat I remove a partition 
to which a number of cattle are attached. I place the herd on a neighbouring 
tree near tho workers of a different nest. The busy investigators soon come 
across them ; they show great enthusiasm at the rich discovery, soon begin to 
draw the edges of the loaves together, and at the same time despatch some of 
their number to fetch up larvaj for the generation of silk. 

The leaves of these edifices sometimes wither, the result, 1 take it, of the 
acute flexure which tho ants have brought to boar upon the stems. This causes 
much discomfiture to the ants. The dry leaves can no longer supply susten¬ 
ance for their cattle, and, in consequenoo, the ants must desert their habitations 
and build more suitable quarters elsewhere. There is something human-like 
in the operations of ants. They too have to seek out fresh fields of pasture 
on which to graze their flocks and herds. 

The method which 1 have described of stocking the byre is the one which, 
I imagine, most usually occurs. But the ants may not bo satisfied with 
those originally imprisoned ; they will frequently add to the number of tho herd 
by carrying others into tho byre. I have often seen one transporting a 
Lemnium along a branch. It had mot with the flake in its progress through the 
leaves, and, gripping it carefully by the edge of the disc, was conveying it to the 
security of the shed. When the ants have of necessity to (Shango their 
quarters they transfer their cattle to the now abode. This usually results from 
the desiccation of the leaf or from the chamber becoming seriously tom. On 
aubh oooaeions I have watched thorn evacuating their treasures, not only their 
precious eggs and larvae, but also the separate individuals of the herd. 

Though their usual plan is to buUd a byre around their cattle, yet I think 
that they will sometimes construct a shed with the deliberate intention of stock¬ 
ing it from elsewhere. I have seen them selecting the young juicy leavte to which 
no ioBwU of any kind were attached, and weaving them together in the usual 
way so as to fa^ion substantial byres. These they soon stocked with numbers 
<if Leeania, brought mainly, 1 think, from other ohambers in a different part of 
ihe tree; 1 have little douM that they repeatedly construct new sheds in order 
to meet the requirements of their herds. For this purpose they require the soft 
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juSoy leaves and scatter their sheds all over tree. And hmoe we observe them so 
|)erpetiially engaged in transporting their cattle from place to place. 

The Icerya is another type of insect which the red ants maintain in the interior 
•of their sheds. Like the Lecanium it renders a supply of juice and receives in 
return the same protection and care. It is a member of that peculiar family 
of bugs to which the Lecanium also belongs. For an insect it presents an 
extraordinary appearance. It is a little flattened snow-white flake, its colour 
being caused by a garment of fluff which is hoa|)ed in profusion all oveT its back. 
We see no head, no logs, no segments of the body; all that is apparent is the 
snowy coat, yet underneath this covering is a yellow scale which crawls loisurdy 
over the loaf. Like the Lecanium it often fixes itself close to the midrib, guided 
by its instinct to that part of the foliage where it is likely to obtain th© most 
abundant juice. But an even more specially favoured situation is round about 
tbe green stems. The ants bestow on it as much attention as they give to the 
oattle hitherto described. They stroke it with the same deliberation and care, 
and it, in response, tilts up its abdomen to supply them with liquid food. Both 
it and the Lecanium are often stabUd together. The two mav bo confined in 
the one shod or may even browse off the same leaf. But each has its own speci¬ 
ally favoured place with the resiilt that the herds are kept somewhat apart. Tho 
Leccinium is usually stabled on either side of the midrib while the Icerya is 
implanted on the stem of the leaf. The Icerya grows with the same vigour as the 
Lecanium in spite of the f ertid atmosphere of th© byi e. I'lie individuals multiply, 
tho snowy flakes grow to a goodly size and expand into a thick and flooculent 
mass piled around the enclosed stems. 

The red ants, no doubt, also attend Membracids, though I have not observed 
such associations on the mango, proliably bcoaiiso thtjso trees are not favoured 
by tho bugs ? I was surprised to find dead bodice of Membraoids in their nests, 
80 that these spooiw, which are of such value as cattlo, arc sometimes carried 
away by th© (LJcophylla iot food. 

It was very remarkable how they ignored th© Monophlebu^, that largo 
white conspicuous bug which supplier the black ant with such a quantity of juice. 
Thase bugs often congregate in myiiada on th© mango, encircling the stems and 
stalks of the flowers in solid imbricated layers. Unceasingly they suck fortli 
the vital sap; tho florets shrivel, being drained of nutriment, th© young fruit 
fails from the impoverished stems, and the trees, which should have homo 
their delicious produce, give forth nothing but a mass of leaves. ISuoli pests 
would have been an incomparable harvest for the black ants. Bay and night 
they would meet with continuous attention ; their excretions would be swallowed 
>>y a greedy host, and a ceaseless stream of busy workers w’ould convoy 
the fluid dowm to the uost. But in tho territory of the red ants they are utterly 
neglected. They never roooivo the slightest attention, and their excretions instead 
of being drained away, accumulate in viscid drops. Phis wivnt of attention 
seemed especially remarkable since the red ants wore eager to imbibe tlie fluid 
and always licked up the limpid drop.s which the neglected cattle rained clown 
upon the loaves. The black ants would have waited for the fluid to appear, 
while the red ants, though equally eager to scour© it, merely gather^ it 
fortuitously where it happenod to fall. 

Indeed the rod ants seem to studiously avoid the MonopJdebu^. It is (»io of 
the very few creatures that escape their fury and which they refaso to carry off 
as prey. They usually allow it to crawl by unnoticed though in the early part 
of the season it exists in swarms. In April, when these ooooids descend to lay 
their eggs, tho ants and the bugs come in the closest contact; the red and 
white streams flow through one another, and between them they hold 
undisputed possession of the whole of the trunk of the tree. 

I have told elsewhere how the sddiers of tho blaek ant will sometimes 
attack this oonspiouous bug should it venture to invade the preoinots of the 
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nest, and how the body of the bug exudes a slime which clogs the jaws and 
mouth parts of the ant. This slimo makes ^he MonophUhus a ^tasteful morsel 
and renders it inunune from the attacks of ants. Even the ferocious red ants 
are unable to deal with it. I placed one on the outside wall of a byre. Being 
an intruder, it was immediately seized. In a moment it was overwhdmed by 
the angry swarm ; some gripped it by the legs, others by the flanks; all gatWed 
round it in a deadly ring and oommenood to put it to the stretch. Immediately 
its thin integument was tom by the strain; its tense body was penetrated by 
the pointed jaws until its skin was like a sieve and the slime oozed forth through 
all the perforated points. From the punctures it went straight into the attackers’ 
mouths, with theresult that the ants, being stupefled with the substance, rdeasod 
their nauseous prey. The attackers then began to yield in the struggle. They 
abandoned thoir attempt to destroy the enemy, and in the end allow^ it to fall 
from the byre. Thus the clusters of the MonopUthus are immune from’ the 
attacks of even these most destructive of ants. 

Early in the season I found another type of insect maintained by the ants in 
one of their sheds. This was the caterpillar of a Lycaonid butterfly, the 
ZtMim chrysomallus of Hubner. I met wi^ it on only one occasion, there being 
two individuals in the same byro. It is a sluggish caterpillar, smooth and 
fleshy, of a dark green or brownish colour which renders it inconspicuous when 
feeding on the leaves. Its body is a peculiarly flattened shape, slielving away 
into an edge all round and moulded at the ends into an oven wedge. Its back 
is rounded and gently arched, while its under surface with the legs and suckers 
lies closely applied to the leaf. A succession of clefts divides its body into rings^ 
the flrst which is a tuberculated shield that serves to enclose and protect the 
head. But the particular spot which attracts the ants is a minute point on tho 
middle lino of the back about one-eighth of an inch from the posterior end. It 
is a reddish and slightly elevated nipple, soarooly the size of the head of a pin, 
and at its summit is a tiny pore through which the liquid escapes. 

One or two of the workers take up a position immediately beliind the cater¬ 
pillar’s tail. They rarely engage it on either flank; they seem to clearly under¬ 
stand that they must operate at one end in order to stimulate the escape of 
juioe. They apply their ontonnaB to it, stroke it energetically, and then bring 
their mouths to the dorsal pore in order to receive the precious flow. But with 
all their attentions they do not seem to have learnt how to differentiate tho cat¬ 
erpillar’s head from its tail. For I noticed that the ants made frequent errors 
in thoir attempts to induce the larva to exoreto. It is the same kind of mistake 
to which tho black ants are subject when they attend on the MonopMebua bug.. 
Both extremities of the oaterpiUar look very much alike, and the ants appear 
to confuse the two. One ant strokes the head and waits in vain for the fluids 
while a more fortunate comrade is at the same time employed in gently caress¬ 
ing the tail. 

1 noticed that tho ants carried the caterpillar about, so, in all probability, 
like the other types of cattle, they move it, when necessary, from byre to byre. 
The possession M such an insect shows their powers of discrimination, for, though 
in thio habit of destroying many kinds of caterpiUars, yet we see how they diffor- 
entiate those varieties which are useful to them, and carefully domesticate them 
in their leafy sheds. Indeed I am told by Mr. Bainbrigge Fletcher that, on taking 
these larvsB from their attendant workers, he found that they were unable to 
feed of themselves and oould no longer thrive when separate from the ants. 
Here, therefore, is a far more intimate relationship than exists between the ants, 
and their other class of herds. The caterpillar fields them a supply of liquid, 
and they in return not only give it protection, but in addition supply it with some 
essential principle necessary for its healthy mrowth. Unfortunatdy I met with 
no more of these caterpillars and thus faileu to witness so interesting a fact* 
Of the two which I found one quickly pupated and the other very soon died, 
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Juflt a final summary of th^ habits of these aUts in so far as they relate to food. 
They are omnivorous to a conspicuous degree, portion of their supplies being 
obtained from dead insects and portion being derived from the sap of plants. 
They combine two fundamental typos of industry, being in part hunters which 
ravage and destroy, and in part peaceful and industrious henlsmeti that follow 
A pastoral life. It is a strange combination of war and peace. In one place 
they are employed in ruthless destruction, in another they are engaged in studious 
preservation and are building for this purpose those substantial sheds. Bound 
the foot of the tree we see their deadly struggles, the fierce tenacity of the original 
oapturo, the advance of reinforcements to join in the fray, the encircling grip, 
the remorseless stretch, the straining of the victim into hdpless paralysis, and, 
if this is insufficient, its poisoning to death. Aloft in the branches wo see the peace¬ 
ful operations, the discovery of the OJittle, the yielding of the juices, the impris¬ 
oning of the herds in the leafy chambers, and their conveyance, when necessary, 
from place to place. 

What a contrast in the activities of living things I The scone below is one of 
Nature’s dramas ; that above is amongst the most industrious avocations of life. 
Here destruction, there preservation ; such are the contrasting principles of the 
ants. But why rogartl it in the light of contrast ? Is there any construction 
without i>roportionato destruction ? Is not all most sonipulously and exactly 
weighed in the delicate balance of life ? Peace and war, life and death, construc¬ 
tion and destruction, all are intorknit. The operations of the rod ants exemplify 
this. All life is interwoven. Each living creature is but a single thread in tho 
inextricable scheme of things. 


(To be continued.) 
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ORMTEOLOQICMj notes from a trip in ladak. 

By 

(Mes.) M. Wathen^ 

During the summer of 1922, 1 went to Ladak and had the opportunity oi 
making some observations and collecting a small number of the birds of that 
district. 

We left Srinagar on July 7th and, crossing the Anchar Lake, picked up our 
camp at Ganderbal and started our march up the Sind Valley. As we were 
pushing through rather quickly on the first part of the journey, I did not have 
time to give much attention to the birds, but it struck mo that round Srinagar 
and on the Lakes there were singularly few birds this year, though as we got 
higher up into the forest their numbers increased and at Baltal on July 11th, at 
the head of the Sind Valley 9,000 feet J saw a great number of different sorts. 
At this place I watchid a pair of Pink-browed ^ohes (Callomnthid hurtoni) in 
the birch grove near the bungalow. They were the first I had met with. They 
were feeding on fallen grass seeds, and were so tame that they allowed me to 
approach within a few yaros of them where J stood in the open watching them 
for about ten minutes, during which time they came up to within three yartls 
of mo without seeming to notice me. 

The scenery to the top of the Soji La Pass from Baltal is typical of Kashmir, 
and Kashmir at its best, but once over the Pass, wliich, though only 11,300 feet^ 
wai covered for long stretches with snow on July 12ih,the country changes 
very rapidly. The forest and the flowers end abruptly and after a mile or twa 
of hillside on which grass and birohos struggle for existence, these two die away 
and one roaches the foot of the Pass to enter the vall(»y of Matayan, a bleak 
stony plain bounded by bare brown hills in which the only vegetation is a 
narrow lino of scrub along the river bank, and a few corn fields near the dak 
bungidow. Here too the birds have completely changed. Hero for the first 
time I saw the Siberian ohiffcbalf \PhyUo8Copns collyhita which from 

now on abounded in every bush and patch of vegetation, and here also were 
innumerable larks, the Indian Skylark {Alauda yulyulu yuttata) and the 
Short-toed lark (Calandrella acutiroatris), both in the corn as w'oll as on the stony 
ground. Besides these, Redstarts {RuHcilki rujii)evlria) Golden-fronted Serins 
(Serifius pimlla). Common Rose Finches (Carjyodacus erythrinuM roseaius)^ 
Stoliczka’s Mountain Finches [MontifringiUa neinoricola altaica). Choughs 
{Pyrr/tocorax pyrrhocorax) and Kill Kook Pigeons (Columba I'upestris) were 
common from now throughout our whole journey. 

From Matayan to Kargil, about 3 marches at a height of about 10,000 feet, 
our road lay along the banks of different small rivem inmning through narrow 
valleys which are bounded by barren rocks and cliffs. On these three marches 
I saw a few Meadow Buntings (Emberiza cia atracheyi) and wherever there was 
a village there were always a pair of Magpies {Pim pica bactriana) whose colouring 
and eharaoter seemed little different from their European brother. By the rivers 
where there were suitable cliffs there were from time to time colonies of Crag 
Martins (Colyle rupestris) and Swifts (Cypadua apua pekinenaia). Our path 
lay for the most part over stony or boulder strewn country. The only trew 
were an occasional poplar or willow grove near the villages, which were carefully 
planted and protected by a wall. It is by these villages of which one sometimes 
passes three or four on a day’s march of 15 to 20 miles, that one sees the only 
cultivation, and hence these are the spots in which one finds the most birds 
and certainly the greatest number of larks. 

After Kargil, the country becomes even more arid, and one frequently marohes 
for many miles over high barren stony plateaus on which there is no kind of 
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Togetation and the only life to be seen is an occasional lark. Yet there is some* 
thing wonderfully attractive about the wildness of it all. One feels one has 
stepped at last into Central Asia, in which through countless centuries there 
can have been little if any change either in the country or the people. 

One of the most delightful marches is from Kargil to Mou]b<^k, a march of 
23 miles. The road starts over a bleak plateau a^ut three miles across and 
at a height of about 10,000 foot, surrounded by equally bleak mountains ; 
from this one roaches a small river, the right bank of which one follows all the 
way up to Moulbeok. For many miles one is over shadowed by rugged cliffs, 
and in this gorge were quite a number of birds; most of theso were the same 
as already seen but there wore as well red spotted Blue throats (1/uscinia Butcica 
ahbotti) some kestrels, a few jungle crows, and a small number of other birds 
that 1 could not identify. Aliout two miles from Moulbeok the gorge opens out 
into a brood valley where for the first time one comes across signs of Buddhism. 
Here I watched a beautiful pair of Bearded Vultures {Oypa^tua barbatua) circling 
round the monastry crowned cliffs above the village. The only other pair of 
theso birds that 1 saw throughout our journey was in similar cliffs two marches 
further on at Lamayuru 11,500 feet, and I have no doubt the birds had their 
nesting place in both those cliffs though I failed to see it. 

After Moulbeok we crossed the Namika La Pass 13,000 feet and the FotuLa 
Pass 13,400. ('old, bare and bleak yot without snow to be seen anywheie, 
although the surrounding hills must rise to well over 15,000 feet. There were, 
few birds to bo scon on those Passes; those we did see wore mostly larks, Adam’s 
Snow Finch {Moniifringilla nivalis adumsi)^ wheatears and redstarts. 

Tho place in which I saw most birds was on our last march from Nimoo 
to Lt>h on July 20th at a height of aliout 11,000 feet. After marching for 
many mihis a(;ros8 a desert like plateau wo suddenly came upon tlie Indus 
flowing through a small fertile valley below us, perhaps one of the most beautiful 
sights of the whole journey as it lay like a cool shining gem at our feet. When 
wo reached it we found a fairly wide gently flowing river with low grassy banks 
on which grew old willow tret's and a grey leafed scrub, with here and there a 
small rood bed ; and in this narrow strip of vegetarian were crowded every kind 
of bird that w'e had so far seen on our journey and a good many more besides, 
especially wagtails. Amongst those I had not seen ^fore were gulls, terns, 
and some kind of plover, also various small waders, feeding on the low grassy 
island.^ in mid stream. But we wore not long to enjoy this delectable spot, for 
after following the river for about a mile our road struck away to tho left leading 
us across the woi*8t three miles of sandy desert that wo had yet struck. However 
it was to be our last effort, for wo already saw tho rich fields and poplar groves 
with tho picturesque monastry and castle on the cliffs behind them which we 
realized must bo Ixih. Another mile or so, and wo were at last walking down 
the famous street of tho old town where until recent years they still played tho 
original game of polo« 

We remained in Loh from July 26th till August 3rd. There is a good deal of 
cultivation round Leh itself, with pleasant streams running thtough grassy mea¬ 
dows where wagtails and dippers may always be found. Bevond Leh wo went 
but one march, to tho top of the Kardong Pass, about 17,iK)0 feet. It is some 
16 miles to the top from Leh. The country was exactly tho same as already 
described, except that at about 17,400 feet, we at last reached snow, and there 
was a good deal on the top of the Pass. 1 saw very few birds and as usual 
very few flowers. Along the edge of tho stream at about 14,000 ft., I found a 
Robin Accentor’s nest (Prunella rubeculoidea). This bird was entirely new 
to me, but after this 1 saw several other paurs as we climbed the Pass, At 
about 16,000 feet, 1 aaw two pturs of Long-billed Homed Larks (Otocorya alj^stris 
longirostria). These, a few dippers by the stream, redstarts, choughs and tbreo 
zavens on. ^ be top of the Pass,, were about the only birds we saw. One delijchtfol 
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feature of the day was the number of marmots, especially young ones evidently 
only just out of their holes, pla 3 ring like fox-cubs round the burrows^ Amongst 
some of these 1 sat whilst they played within arms reach of me until I had to 
move on as time was all too short. 

We returned on August Srd by the same route, but though we saw nothing 
new, there were great changes in the distribution of some of the birds. In 
places whore I had seen many larks on our outward journey, I, now found 
none at all; and in spots where a month before 1 had seen no Stoliozka's mountain 
finches I now found them flying about in big flocks. The larks also were collecting 
in flocks in certain places, and very wary they had become. The magpies 
which I had always found in couples in each viUage were now only to be seen 
here and there, and then in company with each other and their young. At Bros 
in the camping ground near the river there were positively swarms of Siberian 
ohiflfohaffs and Green Willow-warblers (Phylluacopus nilidus viridanus) the latter 
of which I had not seen at all on my outward journey. It was in fact most 
Interesting to see the change that two or three weeks can make amongst the 
birds of a countr}' side. 

After nearly six weeks of cloudless skies and perfect weather, we again 
crossed the Soji La Pass on August 18th and dropped down to Baltal to find 
clouds and rain and much cold wind ; and from that day the weather became 
so broken that we gave up all idea of a further expedition and returned to 
Oanderbal and the now welcome safety from wind and rain, of a houseboat, and 
the end of our wanderings. 

The following species were identified during the trip 

1. Tibetan Raven— corax tibetanus Hodgs. 

Saw three of these birds on July 19th on the top of the Fotu La Pass, 13,400 
feet between Chomba Kharbu and Lama Yuru. They were flying over and did 
not settle. I returned some three weeks later but saw no more there 
although I spent two hours on the Pass. On July Slst. I again saw three on the 
top of the Kardong Pass beyond Leh, about 17,000 feet. I should say they 
had bred there by the debris and mess there was on the rocks for some distance 
round the Pass, and from the smell occasioned by it. They flow close round 
us aU the time we were there, continually settling on the rocks. Amongst 
other things, they kept on flying up with pieces of old prayer flags and bits of 
paper and dropping them on the rooks around ; they seemed in fact consider¬ 
ably disturbed by our presence. 

2. Jungle Crow,—C orvus coronoides tTitermedius Adams. 

Throughout our march I saw very few of these birds. There were a small 
number near Matayan. At Kargil on July 17th. 1 saw a solitary bird, and 
at Nimoo on July 24th I saw one or two more; but I should say ^at on the 
whole they were rare. 

3. Jackdaw —Corvtis tnonedula toBmmeringii Fischer. 

The only jackdaws I saw outside Kashmir wore five on August 2nd feeding 
in a marshy grassfield at Leh. They were very rusty looking and in thoroughly 
bad plumage. 


4. Kashmir Maopib —Pica pica badriana Bonap. 

Magpies were common all the way from a few miles below Matayan to Leh. 
Wherever there was a poplar grove, or a few willow trees there was sure to be 
41 pair and every village had its pair. They seemed to have exaody the same 
sdwaateristlos as the European species, and were bold and tama. I went tip 
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to a number of neats but all were empty or had nearly fledged young* Th 
nests which were built some way up the trees consist^ of a huge structure of 
thorny sticks, taken, whenever possible from the greydeafed thorny scrub by 
the rivers. This was sometimes two or three feet high before one came to the 
-egg cavity which Was made of coarse roots and dead grass, and so well protected 
all round and above by thorny branches that it was almost impossible to get 
one^B hand inside. Occasionally they built their nests on the top of old ones 
and once I saw no less than five built one on the top of the other in a willow tree 
forming a pjTamid many feet high. 

5. Rrd-billrd Chouoh — Pyrt'liocorax pyrrhocorax (L.) 

Choughs were common throughout our journey wherever the locality 
was suitable, and this happened to bo the case on the greater part of our marches. 
By the time wo reached Leh at the end of July the young were beginning to 
appear, and on our homeward journey during August, the young had all fledged. 
The only place I saw whore th(^y were clearly nesting was in some high cliffs 
near the Indus about 4 miles below Leh and just above Spittak; this was at the 
beginning of August. 

(5. Alpine Cuouoh —Pyrrhocorax grocvlus (L). 

Only observed between Chamba Kharbu and Lama Yam on July 19th. 

7. The Kashmir Great Tit —Parua major kadchmirenrsie Hartert. 

Fairly common in poplar and willow groves all the way from Malayan to 
Leh, At Nimoo on July 19th I found a nest with young. 

8. Large Bh^led Bush Warbler—T niwm major (Brooks). 

This bird I first saw on July 18tJi near Chamba Kharbu at about 11,000 feet. 
Whilst looking for larks’ nests in the vegetation near the river 1 marked a pair 
of these birds off their nest, shooting one parent bird and obtaining a clutch 
•of 3 very slightly incubated eggs from the nest. The nest was placed about 
an inch off the ground at the bottom of a small thicket of the thorny scrub 
w’hioh grows by the rivers. It was rather smallor than a lark’s nest, Well, 
built, rather deep, consisting of small dead twigs and dead grass 
stems outside, lined with finer stems and a very, little horse 
hair. The behaviour of the birds was peculiar in that they never rose 
from the ground. The first time I disturbed them they ran away very fast in 
the under growth and I completely lost sight of them. I gave them time to return 
to the nest and next time they wont off in the same way, and although I followed 
them closely trying to get a clear shot, they refused to rise off the ground, thougli 
occasionally they would run up the stems of the tamarisk scrab. They kept 
-close together all the while, both when the hen was on the nest and when she 
was driven off. 

The only other birds I saw of this species were a single bird in the com at 
Lama Ynra on July 10th when the com was fully grown; and again in some 
more fields at the same place on August 9th but owing to their skulking habits 
there are no doubt more of them ^an one sees. 

9. Huhb's Whitbthroat,— aethocea Hume ? ? 

There were very few of these birds in Ladak. 1 saw one pair and shot one 
ol them at Spittak on July 26 in the reeds and vegetation near the Ii^us, about 
11,000 ft. And 1 watched another pair and shot one of th^ in a willow grove 
near a stream above Leh on July 29th, about 11,800 feet. These did not appear 
io be nesting, either by their manner, nor from the oareful search 1 made in every 
16 
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possible place in which they might have i^aoed their nest. It would thero^ 
fore appear as far as my experience went that the white throat is not oommoik 
Iq Lad«^ 

10. Grxev Willow Wabbleb. —AcarUhopneuate nitidua viridanus Blyth. 

The only green willow warblers I saw were at Dras on August 14th and 16th 
at about 10,000 feet. Here there were quite a number of them in a willow 
grove near the river. It was a place admirably suited to them with young willows 
just growing, and long grass and other tangled undergrowth, and a few tall 
willows and poplars growing round outside the grove, which was some four 
acres in size. In one case I saw the young still being fed, but the rest of tha 
birds I saw were, if young, fully fledged. 

11. Siberian CmiTFCHArF .—Phylhscopus collyhila Blyth. 

This was perhaps the commonest birrl all the way to Leh. It began in the 
tamarisk scrub along the river side below Matayan and from there wherever 
there was a possible bush in which to make their nest there was sure to be a pair. 
I found the first nest on July 14th a few miles beyond Dras at about 10,000 fcH*t in 
a willow grove; it was near a stream and contained throe fresh eggs ; it was placed 
between some young willow shoots and the main stem, a foot from the ground 
and it consisted of dead leaves, with an inner lining of the cottony fluff from tho 
willow seeds intertwined with goat's hair, and lined inside with small grey 
feathers ; it was extremely difficult to see, and very like the English species 
in all its features. The next nest I found was on July 17th between Kargil 
and Moulbock at about 10,000 feet close to the river in a thorny bush, it w^as 
placed a foot from the ground, and this time consisted of dead and green grass 
outside, and was lined with feathers ; it contained no eggs. At Basgoo about 
11,000 feet, on July 24th, I found a nest in a rose bush containing 3 w'cll 
grown young birds ; this nest was also close to a stream. At Spittak on July 
26th about 11,000 feet there were several pairs feeding their young in the retda 
by the Indus. At Loh on July 26th to August 4th, 11,500 feet, I foimd three 
nests in the thorns round the top of the 4 foot wall which surrounds the dak 
bungalow' compound. Ono had forsaken w'ithout laying, one had forsaken after 
laying three eggs ; the other on August 3rd had three eggs on the point of 
hatching. Thrive seems to bo the nimiber they always lay. There were many 
pain* of them in the willow groves round Leh, mostly with young. I noticed 
that the song of this bird is practically the same ns that in England though 
perhaps not quite so decided a note. 

12. Golden Oriole— oriolus kundao Sykes. 

I came across golden orioles three times on our journey. On July 24th at 
Kimoo about 11.(XXI feet a pair w'erc clearly nesting in the Lombardy poplars 
round the dak baugalow. On our return journey on August 4th the sam# 
pair were still there, and later in the day we saw two pairs in the apple and poplar 
trass of the Basgoq camping ground also 11 ,(XK) feet. A pair wore in the poplars 
of the camping ground at Kargil on August 13th about 9,000 feet. 

13. Wnmc-CAPPED Redstart —Chaimarromis leucocephala (Vig.). 

Common by the rivers as far as just beyond Kargil after which I siiw no more. 

14. Indian Blaok Redstart. —RvUdUa ochrurm phcanicuroidea (Moore). 

t 

, This redstart was ono of the oonunonest birds all the way to Ldi up to aboiyt 
47,000 .foot. Wherever there were big enough rooks or walls, or indeed, cgix 
fKmUa [dace to nest in, a pinr was sure to be found, I did not sueoeed 
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finding a nest as they were always placed in the most inaccessible holes whether 
in boulders or walls. They appeared to be in all stages of incubation^ and in 
Leh and on our homeward journey in August the young were strong on th^ wing^ 
They are delightfully tamo and every bungalow has its pair. 

15. EasTERN White-spotted Blubtheoat. —Luscinia aiiecica 
abhoili (Riohm.). 

My first sight of the White-spotted Bluet hroat was in the low growing scrub 
besides thelndus^at Spittak on July 26th, about 11,000 feet, where I saw a pair 
feeding their young. On July 29th 1 marked a cock bird to its nest with 
food for its newly hatched young. There were 3 young and one egg on 
the point of hatching. The nest was placed at the foot of, and in the middle 
of a mass of yoimg w’lllow shoots round a willow tree, and consisted of fibrous 
roots lined with very much finer ones and fine dead grass leaves. The nest 
was 21" amss the C(*ntr(^ by 2" deep. On my homeward journey I saw a number 
of those birds feeding their young all the w'ay as far as Kargil. Doubtless 
they had been sitting on my outward jouiney, ami I had therefore missed seeing 
them. 


16. Robin Accentor— ruhecnloides (Moore). 

I only found the Robin Accentor in one small area, namely, up the Kardong 
Pass on July Jlst. 1 first saw it at about 14,000 feet where a pair w'ere feeding 
their young in a nest under a rock about five yards from tho stream. The nest 
was placed on the ground just under the rock in a tangle of wild flowers; 
it was so well hidden that I should have found it with difficulty had I not noticed 
a tiny “run"’ worn in tho long grass, and leading to the nest. The nest consisted 
of dead grass stems and leaves, lim'd with sheep's wool and a little hair. It 
was about 2^" across by 2" deep, and contained 3 young. After this 1 saw 
several pairs near tho stream up to about 16,(MX) feet and above that they wore 
inhabiting tho barren stony groimd up to about 17,(HK) feet. I should say 
by their behaviour that th(3.se pairs still had eggs, but I was unable to look for 
their nests. 

17. Gould^s Desert Chat —(Enmlhe denerti atrogularis (Blyth). 

I shot this bird near the Fotu La Pass (13,400 feet) at about 12,000 feet on 
August 9th. On both journeys 1 had seen a few wheat ears both on the Fotu 
La Pass and the Namika La (13,000 feot) w'here I should say by their manner 
they wore nesting. 


18. Gold Finch — Acanthis caniceps (Vigors). 

Met with a few in tho willow groves round Leh at tho end of July. 

19, Common Rose Finch— Carpodacu^ cryihrina roaeata (Hodgs.). 

' Prom tho Soji La Pass to I^eh this finch is very common. It is one of tho 
most conspicuous birds of the road, both in its cheery rather noisy song, and 
its colouring. It is to bo met with in all the willow and apricot groves, m 
well as on the rooky hill side where the only vegetation is a few scanty rose 
bushes. It w'as clearly nesting all tho way to I/'h, and though I never foimd a 
nest 1 saw a good many young on my way homo in August. 

20. Golden-fronted Serin— iSenwEs pusillua (Pali,). 

This is one of the commonest birds all the way from the. Soji La to Leh 
,during; July and August. It is to be seen either in pairs or in small flocks both 
pn the rocky hillsides where I imagine it nests in tho rose bushes, and in thcr 
' ooltiTated country where one usually sees it ^ongst the willow trees. 
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21, OiaHMBBB House Spaerow— Power domeattcus parhini 'Whistler. 

The sparrow in Ladak is exaetly similar in its enstoms and manners to its 
English rdativo. It is common all the way from Matayan to Leh, every 
bungalow having four or five dirty untidy nests above the verandah. During 
July it was for the most part still nesting, but in August the country side was 
over-run with flocks of young birds, and the damage they do to the crops must 
be very considerable. 

22. Adams’ Mountain Finch. — Moviifringilla nivalin adamsi Adams* 

This mountain finch is an inhabitant of the barren stony country, preferably 
high plateaux and passes. 1 first met with it on July 18th on the top of the Nami* 
ka La Pass, 13,000 feet, a stony bare piece of country with very little 
vegetation. On July 19th on the Fotu La Pass, 13,4-00 feet, I again saw 
it, and as wo got near to Leh it was common on all the stony plateaus. At 
L^ itself it was very common at about 11,500 feet just beyond the cultivation 
limit, where I should say it was nesting in the Buddhist chortens. It was here 
that I saw it with fledgling young for the first time, on duly 26th. It was 
common up the Kardong Pass up to about 15,000 feet which appeared to be 
its limit. On my return joumoy I saw quantities of young birds, sometimes 
going about in small flocks. 

23. Mongolian Desert Bullfinch — Erythrospiza mongolica (Swinh.). 

1 saw one specimen of this small finch which I shot at about 10,000 feet on 
August 19th near the stream at the foot of the cliff that forms the gorge below 
Lama yuru. It appeared to be feeding on grass seeds in the dry bed of the stream, 

24. STOLiC2aLA’s Mountain YiriOK-^Ftingilawda nemoricola 
altaica (Everson.) 

There were great numbers of these finches during the first part of our march 
in July, from Sie Soji La to Kargil at a height of about 10,000 feet. After that 
I only saw a few between Kargil and Lama Yuru, and beyond this I saw none 
at all. On our homeward march in August there were largo numbers of them 
going about in flocks ; I should imagine, many of them were young birds. They 
wore mostly to be found in the boulder strewn hillside, though I occasionally 
•came across parties of them in the tamarisk scrub by the rivers. One or two 
pairs near Dras and Matayan clearly still had young in the nest, about August 
^ ICth, but I failed to find them. 

25. Eastern Meadow Bunting — Emberiza cia atracheyi Moore. 

I met with a few specimens of this meadow bunting on our earlier marches 
between Matayan and Moulbeck in the middle of July at a height of about 
^,000 feet. But idter this 1 never saw another bird. Tbose 1 saw were in rough 
boulder strewn country. On our return journey in the middle of August the 
few birds 1 saw wore feeding their young. I cannot say they were common 
nnywhere. 

20. Crao-Martin — Riparia rwpealria (Scop.). 

Common throughout where rooks and olifts were suitable. They seemed 
to prefer a site near a river. I did not discover whether they were nesting 
but there were quite a number of the birds in each colony. 

27. House Msrtik-^ Defied uthioa sub. sp. ? 

These I saw from time to time in suitable localities, namely where there were 
•cliffs near the river, such as those along the Indus between Nuria and Saspul 
but th^ were never in great numbers. 
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28* Hodgson's Pied Wagtail —Motacilla alba Blyth. 

Throughout the Journey I saw a few of these birds in suitable localities, some* 
of them wore undoubtedly nesting. 

29. Grey Wagtail — Moticilla cimrta nielampe Pall, 

I saw several of these birds in and near Leh, about 11,500 foot. On July 29th 
I found a pair brooding near a stream in some grassy meadows. The 
nest was placed under a rock within a few yards of the stream. It was so well 
oonoealed by the vegetation round the rock that it was with difficulty that I 
found it. It contained three well grown chicks. 'J'he nest consisted of roots 
and a few dead leaves lined with fine dead grass. The biids seem to resemble' 
very closely the English spccios in all their habits and manners. 

30. Hodgson’s Yellow-headed Waqt:ail—M otacilla dtrcola 
calcaratus (Hodgs.). 

This is the commonest of aJl the wagtails in Ladak. Between Matayan and 
Leh one secs it continually on the route, wherever there is a suitable locality. 

I did not find its nest but in many places it was quite clearly breeding 
amongst the rooks in the grassy meadows near streams. 

31. Long-billed Horned Lark ^—Olocorya alpcstria longirostris (Moore). 

I found two pairs of Homed Larks on the Kardong Pass beyond Leh on July 
Slst between 10 and 17,000 feet. They were evidently bretiiing but I failed 
to find their nost. They have a charming song which they utter from the 
top of a boulder. The country I found them in was barren stony country 
with boulders hero and there. 

32. The small Kashmir SKVLAitK— JfowJa gulgula guttata Brooks. 

The Kashmir Skylark is to be foimd commonly distributed throughout Ladak 
from about 8,000 to 14,000 feet. They are mostly to be found in cultivated 
ground or in vegetation near the rivers. They were clearly nesting at Dras 
on July 13th and os wo got nearer Leh many of them were feeding their 
young. On my return journey many of the young had fledged. 

33. Short-TOED Lark — Calandrella acutiroMria Hume. 

The Short-toed Lark is fairly common throughout Ladak, on the open 
stony ground both in tho valleys and plateaux from about 9,000 to 14,000^ 
feet. I found ono nost with 3 fresh eggs on the stony giound at Mata 3 ’an 
about 10,000 feet on July 12th. The nest was built in a slight depression 
under a small greyish plant that grows amongst the stones. It consisted of 
small dry twigs and dry grass stems, lined with a little wool and goat hair, 
and one feather. As wo got nearer to Leh those larks had young, and on 
our return journey in August most of the young had flown and were moving 
about in small flocks which were very difficult to approach. 

34. White-breastbd Asiatic Dipper —Cinclua chiclua kaahmirienaia (Gould) 

A pair watched feeding its young, on July 29th, in tho bank of a stream abovo 
Leh, about 11,800 feet. The nest was far under the bank and quite inaooossible. 
Another pair were seen up the Kardong Pass on July Slst, at al^ut 15,000 foot. 

35. Asiatic Cuckoo — Cuculua canorua tdephonua L. 

Very ooxnmoo on the Soji La. After this 1 saw a few at Ghamba, Karbu^ 
Kalsi and Spittak, but they were nowhere common. 
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36. Hoopob— tpop^ L. 

' Common all the way to Leh round the villagee and inhabited parts. 

37. Swift — Micropus apus pekinenaie (Swinh.). 

A few seen throughout the journey in suitable localities, usually where there 
are cliffs near a river. 

38. Bearded Vulture— GypctRua barbatua. 

Two pairs seen, one at Moulbeok about 10,000 feet, one at Lamyuru about 
11,000 feet. Both pairs inhabited the cliffs below the monasteries. I did not 
«6e their nests but from their behaviour they evidently bred in those cliffs. 

39. Vulture sp ? Gyps sp ? 

I saw a few brown vultures near the Soji La and one more at Dras, 

40. Hobby — Falco mbhuteo subuteo. 

Two pairs wore seen, one was nesting in the poplars of the camping ground 
at Kargil in August at about 9,000 feet, the other was nesting in the poplars of 
the Dak Bungalow at Nimoo, about 10,000 feet, in July and August. 

41. Kestrel —Falco tinnuncvlus L. 

Seen occasionally throughout Ladak, sometimes in rocky country, sometimes 
in poplar groves. In the Residency garden at Leh, 11,500 feet, a |)air were nest¬ 
ing at the end of July. 

42. Indian Blue Hilt^-Pioeon— Cohmha rupeslris turkeHanica Pall. 
Common all the way amongst the rocks and cliffs from abotit 9,()00 to 14,000 ft. 

43. Snow Pigeon —Columha Uuconota leuconota Vig. 

Common over the Soji La Pass. 

44. Indian Turtle Dove— Slrejdo})elia orienUilia mteva (Syk(«,) 

Met with a few pairs in apple and ix>plar groves on Augu.st 4th at Basgoo 
about 11,000 feet. 

45. Chukar Partridge — Alecloria greeca jxilleacoia (Hume). 

Heard them calling occasionally along the route from Matayan to Leh and 
saw a family with 14 well grown chicks between Kargil and South Karbu on 
August 15th about 10,000 feet. 

40. Gull—L ariis ap. ? 

A few pairs soon on the islands in the Indus below Leh on August 4th at about 
11,000 feet. I do not think they were brooding. Those wore probably Larus 
brunneicaphalua Jerd. 

47. Tern — Slerm ? 

A few pairs scon on the islands in the Indus in company with the gulls, on 
August 4th at about 11,000 feet. These were probably Sterna himndo tibetana 
Sand. 
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THE COMMON BUTTERFLIES OF THE PLAINS OP INDIA. 
(INCLUDING THOSE MET WITH IN THE HILL STATIONS 
OF THE BOMBAY PRESIDENCY.) 

BY 

T. R. Betx, I.F.8. (Retd.). 

{Continued from page 455 of this volume.) 

Part XXX. * 

Family— Hespkriid jr — continued. 

Genus.—OnONTOPTlLUM. 

This characterised aa follows (Swinhoe in Lipidoptera indicUy 
Tol* X, p. 80)1— 

Antennce. —A little more than half the length of coeta, club moderate, 
sharp and curved, the tip blunt. 

P^pt.—Porrect, densely clothed; third joint stout, short, blunt. 

Ilijid tibim.—With two pairs of spurs; in the male with a dense, recumbent 
tuft of hairs at the base of the fore coxae. 

Fore wing. —Vein 12 ends on the costa well before end of the cell; 
discocellulars inwardly oblique in a straight lino, the lower a little longer; 
vein 3 from one-siirth before lower end of cell, 2 from one-third from base; 
cell a little less than two-thirds the length of costa; costa arched, apex 
truncate its termination somewhat acute; in the female the outer margin 
is angled at vein 4. Outer and hinder margins of equal length. 

Hind uring. —Vein 5 fairly well developed, discocellulars in an even, gentle, 
inward curve, the lower the longer; vein 3 emitted from close to lower end 
of cell, 2 from about one-third before end; outer margin angled between 
veins 6 and 7. 

Fgg, larva, pupa and habits, —So© below. Only one species. 

204. Oiloiitopilum angulata, (Felder). —^Male. Upperside chocolate brown. 
Fore wing with a rather broad chestnut-brown band before the middle 
that is outwardly-curved and slightly outwardly-angled at its middle; a similarly- 
coloured, highly sinuous postdiscal band having two semihyaline, subapical dots 
in it close to costa in interspaces 7 and 8, these spots close together, sometimes 
rather elongate ; a small, round, similar spot at the lower end of cell, sometimes 
two forming a In mile on the discocellulars; a small, round spot near the base 
of interspace 3 and a thin lunular spot below it in the middle of interspace 2, 
all except the ctdl-spota against the inner side of the postdiscal chestnut-brown 
band; all the oubir part of wing beyond the postdiscal band paler, brighter 
chestnut than the rest of the wing ; one or other of the discal spots often absent. 
Hind wing. Covered with long whitish hairs and crossed by a narrow whitish 
antemedial line and a submarginal, similar line, the latter running straight 
<lown from costa to the outer margin near its middle whore it is sharply angled 
and runs inward straight and broad to abdominal margin above anal angle; 
the former bent sharply round at its lower end, extends or mns upwards-—it 
is angled upwards on vein 1 along which its lower jiart runs for a bit—as a post- 
medial line close inside the submarginal one to the costa, being angled outwards 
again between veins 2 and 3 aa far as vein 4 where it nearly touches the sub-margi¬ 
nal line, where it is again angled, this time turning straight up to vein 7 where it 
actually does touch it, then angled shortly in and up to costa straight, the sub- 
marginai line and this last lino enclosing a little oblong of grotmd colour between 
vein 7 and the costa that is rather conspicuous; outside the submarginal line 
at apex is a rather broad, chestnut-brown patch with a small, submarginal 

* We regret that the previous part, pp. 429-455, of this Volume wss incorrectly 
belied XIX instead of XXIX. 
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blAokiflh 0pot or two below it in interspaces 3 and 5; margin below this apical 
patch white with the cilia white with a doable brown line through them; cilia 
of rest of wing and of fore wing brown with indistinct whitish tips* Under* 
side/ Fore wing. With the subapical dots as on the uppeiaide, the costa 
very narrowly and the outer third of the wing pale chestnut-brown, the inner 
two-thirds of the wing covered with white setae and scales ; antemedial band 
and spots as on upper side. Hind wing. White, the base sli^tly suffused with 
grey, a black spot above the middle of the cell, a larger brown spot with white 
scales on it in the same interspace further out; apical patch as above, the 
outer white line with some brown marks on both its sides and a brown, 
marginal band becoming obsolete upwards with the veins crossing it thinly 
white. Antennoe with the underside of club chestnut, black above; palpi, 
head and body above ooncolorous with the wings ; below: palpi, body and 
legs are white. 

In the Kanara specimens the upperside of fore wings has the area between 
the antemedial, brown band and the postmedial brown band covered with whiter 
short hair-scales, ochreous near costa and near inner side on inner margin— 
the middle of the wing thus appearing broadly grey; there is a slight fringe of 
hairs along inner margin, brown son e way out from base, then ochreous, then 
white, then again, beyond the gioy band, brown. The abdomen is strongly 
suffused with white on distal third and has segmental white bands on basal part 
above. Female.—^Like the male above and below but the underside of hind wing 
is purer white, the spots are larger and the outer band on margin is composed 
of iargebrown spots with smaller submarginal spots. Expanse up to 50mm. 

Egg. —^The shape is that of a dome, the sides, however, elongated—a short 
oyiinder with a domed top would more express it, and with the base very suddenly 
oontraotod. The surface is shining but covered all over with a thin coating of 
white, tine, silky-woolly looking, wavily curled hairs that obscure the ribs nearly 
completely and also cover the leaf-surface for a short distance all round; when 
t^b is removed—it is somewhat diffioult to remove—the ribs appear, 18 in 
number, very low and thin, about 0*05 mm broad, some 12 or so reaching the 
circumference of the flattened, smooth, circular, 0*15mm—wide space round 
the mioropylo on the very apex of the egg, the rest ending short of it; those 
ribs are about 0 *2mm apart at the broadest part and about 0 '025mm high ; bet¬ 
ween these ribs the surface is dented all over with little^ irrogulai*, dat-lwttomed 
depressions which are dull, the raised bands or spaces or lines between only 
being shining. The colour is a rich peach-colour when laid but becomes duller 
and finally black before the larva emerges—because of the large, black head. 
B: h 3mm ; H: 0 *95mm. 

Larva, —Immediately after leaving the egg, has the body poaeh-ooloured, the 
head deep red-brown; there is a translucent-white, longly bifid, subdorsal or 
dorsoleteral hair to each segment as well as a similar lateral or supraspiraoular 
and subspiracular one, all comparatively long, the stem as long as 
the branches; on the head are similarly tran^ucent-whito, decumbent (more or 
less), hairs, each one, however, not only branched, but eaoh branch again branched, 
the ends, in fact, somewhat palmatod like a reindeer’s horn only not 
so definitely—these hairs few, just in the spots whore the main tubercles ordin¬ 
arily exist. The larva is about 2mm long by 9*7mm broad and the enormous 
head is 0*95mm I 

The full-grown larva is a very different looking thing. The body is much 
more spindle-shaped than that of the egg-larva (there it is rather trapeze-shaped 
ii^ transverse section), fattest in the middle, firing to both ends, the front end 
to the large head which is much broader and higher than segment 
2, the back part to the anal end where segm^t 14 is rounded at the end, but 
rather narrowly so, the dorsal slope from middle—^whioh is the highest part of 
body-^to the iniBA end is more or less a straight line; when the caterpillar is ^t 
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reBt, the body aemiB to be thiokest at about sogmeot 4 att the front segments are 
then oontraoted somewhat; the anal segment (14) is rather broad at b4ee, the 
sides straight, the extremity rounded and only about half the breadth of base, 
the front margin oonvexly ourvod baokwards leaving segment 13 a transverse 
piece longest in the dorsal line and disappearing vsatrally, the front margin 
straight, its greatest length half that of 12 and rather less than half 14; seg- 
ment 2 nearly wholly occupied by a brown-red, long, ohitinized, shining collar 
set with short, eroot, simple hairs rather sparsely, the segment proper visible 
as a narrow whitish band along the binder margin—when stretched, the front 
part of segment or neck shows somewhat broa^y dull-reddish in front of the 
collar too; Aead far broader and higher than segment 2, broadly heart- 
shaped, the lobes broadly rounded, the whole surface hidden by dense hair, 
that occupying the upper half and down to the gulae laterally erect, minutely 
featb(»‘6d, the central frons nearly bare, most of the hairs whitish but leaving 
a bro€^, transverse frontal band not reaching the hinder margin of head on 
either side black— that is the hairs on it are black, the lower part of face covered 
to mouth-opening with long, decumbent, silky-white, fluiiy-feathered hairs 
which are glistening and hide the olypeus and eyes completely; true olypeus 
quite half as long as height of head, shaped like a gothic window, rather longer 
than broad, apex acute; false ol 3 rpeuB reaching three-quarters the height of 
head or more, broadly arched over true olypeus with apex, none the less acute 
also ; the labrum opaque-white, transverse, onc-quarter length of true olypeus, 
both margins straight, quite twice as broad as long; the ligula rather nanx>wor, 
rather shorter thai^ labrum, rusty in colour with a wide, shallow, curved sinus 
occupying tlie whole front margin, broadly kidney-sbaped; the basal joint of 
antenna white, the second shining black: the mandibles large, duU-orange with 
darker ends, these ends shortly, blimtly toothed practically entire (cutting-edges); 
the eyes arranged 1 to 0 in a straight line, 1 just a bit behind, very (dose to 2, 
numbers 3,4 a diameter of an eye apart and from 2, number 6 four eye-diameters 
from 4, number 5 behind making an equilateral triangle with 4 and 6 ; number 
1 is rather small, tho others larger, coequal the colour of the whole bead chocolate 
beneath the hairs, rugose as to surfaoe. Surface of larva with the seg* 
ments well-marked, the usual parallel, impressed, fine, transverse lines across 
b^oro hinder margin and parallel to it ; tho whole body except ventrum 
oovered with small 0‘025mm high and wide, round-topp^, oonical, white 
tubercles, each bearing a thickened, whitish hair which is erect, 0‘2mm in 
length (variable somewhat) and has the top Oattoueri palmately with two short 
points, those tubercles (and, hence, hairs) closely set, a couple of tuberolc- 
diametors apart; these hairs slightly longer along the dorsoventral margin 
and margin of anal flap ; this flap, by tho way, overreaches the fairly stout but 
short anal olaspars. Spiracles small, very broadly oval, rounded at extremities, 
soiled very light-yellow with thin, white borders, those of segments 2 and 12 
twice as large. Colour of the body is a greenish-white with yellow tinge, ventrum 
greenish. L. 28mm ; B: 4mm. 

Pupa.—Very similar to that of Aharatka ransonneiiii in shape .; it has the fore- 
end broad and square with, however, an oblong, blunt snout or prooess, from the 
head between the somewhat prominent eyes, which is slightly longer than broad, 
porreot with a slight inclination up: it is about as broad as one-third the dis¬ 
tance between the eyes or about three-quarters the length of segment 2, the lateral 
outline of the head and segment 2 is parallel-sided, the sides perpendioular to 
the front-end and these sides are about as long as the square end reckoned from 
it to shoulders—end, perhaps, really, slightly diverging backwards; the head 
has the vertex about half the length of one of these sides and it has an inoHnation 

about 45^ to the longitudinal axis of the body; then the frons has the process 
just mentioned proceeding from its upper margin, the plane of frons being 
petpendioular to the axis, the olypeus being a trianguiar, more or less equilateral 
17 
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numing between the eyes ventmlly with, beyond, e narrow, diamond 
•hap^ piece (the ligula 7) insert^ between the two ludves of the base of. the 
probes and the palpi (eyes); the probosoii reaches to the ends of wings and 
ireel^yondthemasfarasthehindermaiginof segment 9, that segment trying 
a oentrab longitudinal depression to reoeiveit; the fore legs reach about one-third 
of the wl^-length towards the end of wings* the mid legs and antennie about 
two-thirds, the latter a little shorter than the mid legs; the ventral line is slightly 
convex from fore-end to base of eremaster and that organ is then curved down¬ 
wards ; the dorsal outline back from the vertex of head is at an angle of 46^ to 
the axis as far as about the middle of thorax, then curved round to bourne parallel 
at about three quarters the length of thorax from its front margin, then suddenly 
falls to the hinder margin of segment 4, the hinder margin of the thorax itself 
being somewhat bulging—that is the hump of oonvexity of the thorax starts 
from it; from the hinder margin of segment 4, the dorsal outline again rises 
gently to middle of body, then descends in a gentle incline to croniostor; the 
latent outline has the shoulders evenly rounded with a very slight constric¬ 
tion where the body-string passes, the middle of the body being about as bro^ 
as the shoulders, after which the outline narrows to cremaster; the anal segment 
is raUier narrow, the front margin straight with a small rounded sinus on the 
dorsal line: the basal piece is shaped like a somewhat convex cap or lid stuck 
on the end of the body, the plane of the lid prependicular to longitudinal axis 
or inclined ventrally, its ventral side somewhat flattened, its upper, dorsal middle 
produced out into the down curved cremaster which narrows in its middle and 
dilates again at its end, is longer than its basal'' lid ” and about as broad as long 
at extremity which is broadened out to accommodate the closely-sot, copious, 
booked shaftlets; underneath the lateral ridges of this cremaster extend back¬ 
wards and enclose in a circular space the clasper-eoars, dorsally it is channelled 
down the middle; this whole segment 14, including the lid and cremaster, is 
as long as segments 13 + 12; segment 13 is a transverse piece, shorter than 12 
in the dorsal line, disappearing ventrally and has, on the dorsal line, a small, 
rounded sinus corresponding exactly to that of the front margin of segment 14 ; 
segm^t 12 is longer than 13 by a little; segment 11 is rather shorter but, 
with its rather long, bevilled, front margin, somewhat longer and ooeqiial 
in length (both with and without their bevilled margins) to segments 10 or 9, or 
8 ; their hinder bevilled margins are about equal in length to the opposing front 
maigins of the succeeding segments ; segments 7, 6, 6 are nearly equal in length 
to 8, the last, perhaps, rather shorter: their margins are all straight; segment 4 
is al^ut one-tldrd of 5 in the dorsal line as the hinder margin of the thorax is 
a semi-circular curve, produced somewhat in the dorsal region—^really a parabola 
—l^okwards; this hinder margin of thorax meets the wings in a rather deep, 
somewhat bre^y rounded angle of under 90^ Surface of pupa is moderatdy 
shining, transversely finely corrugated on thorax, bead and segment 2, obsourdy 
pitted on the abdom^, the segments all very distinct, the veins of wings obtusely 
prominent, the head-snout very rugose, the cremaster also, the former conf usedly, 
irregularly* the latter longitudinally, a small* rather obscure, tuberonlar 
poiut on eye (the 3rd joint of palpus 1) also rugose and the spiraoular expansion 
of segiUert 3 (segment 2 really) very prominent; the whole body covered with 
short, fme* waved or erect* whitish hairs whidr are only about as long as a spirade 
and are spaced about their own lengths from each other* these hairs a little longer 
on eyes and head-snout. Spiral of segment 2 with a prominent* golden- 
orange^ sponny-looking expansion which is erect* transversely Icmger than longi- 
tudinally* otnerwise nearly hemis|dierieal with an obscure stem, situate on die 
•urikoe of.segment 3 just at its front margin and nearly as long as the head pro- 
oesp; the other spirades moderately br^ ovals* rather sm^* soiled whidJi 
wiih/father ebarae, sbining-blaok* raised borden* Odour of the pupa rory 
ligbt-gmn on head* thorax and wings* yeUowisb-gtecn on abdomen; or the 
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colour may be pinkish; and the fdlowipg marking* all Idaok: a large spot 
covering joint of palpus ventrally* a dot on second joint (these are on the 
eyes as the palpus overlies the eye) and a large spot on the third joint* another 
at the hinder margin of eye, the whole of the snout black* a subdorsal patch or 
large spot on vertex of head ; a lateral one on segment 2; on thorax: one 
on each shoulder and another behii'd, the spiracular expansion sutronded bladii^ 
one dorsally on front margin, a latml one just before middle and another 
lateral one behind middle and one on dorsal line at hinder margin; a doxBO- 
lateral spot as well as one surrounding the spiracle on segments 4 to 12—^tha 
spiracular ones wanting on 4, 5 whore the spiracles are not visible; segment 
13 and segment 14 with the little sinus on front margins bordered black and the 
cremaster black at end in a dorsal line as well as along the ventral extensor* 
ridge and the wings with the ends of veins along outer margin all marked black 
as well as the submedian vein and a long streak or Imo well inside the abdominal 
margin ; all these spots and marks are not there invariably as some may oooa> 
sionally be wanting; the whole pupa is, besides, covered all over with a thin* 
white* oereous powder. L: 18mm; B: 5mm. 

. HMts ,—The eggs are laid, always singly but occasionally several 
on the same plant, on the uppersides of young leaves in moderately 
sunny places. The young larva eats its way out through the side 
towards the top and does not eat the shell, but goes straight off to 
the edge of the leaf where it cuts out and shapes a circular piece 
about 3mm. in diameter and turns it over on to the top surfeice. This 
it leaves attached to the edge by a small hinge, coats it inside with 
silk very thickly and fixes it down firmly, leaving a place for going in 
and out near the hinge. It then settles down on the lid with its back 
downwaixk and eats little spaces out of the cuticle of the lid but never 
•eats the whole substance through as it does later on. It feeds also 
on the edge of the leaf. Later on it makes another cell and, as it 
grows, a different one, larger, to suit its size; but these later houses are 
made by turning over a large triangular piece, not on to the top but on 
to the bottom; the process (the cell is circular only in the first stage) 
is: the larva eats two lines from the edge at some distance apart, 
both converging as far as the midrib where they all but meet; this 
piece is turned under the main surface and the caterpillar sits on the 
main leaf with its back turned earthwards ; it fastens the piece down 
^ roxmd and carpets its bed very thickly with silk; it goes out to feed 
and cuts holes of all shapes and sizes in the leaf-surface outside the 
confines of its cell all round it for some reason best known to itself. 
It eventually pupates in a cell of this description and the pupa is 
attached by the tail and a body-band. The larvm are slugg^ and 
have nothi^ interesting in the way of habits; they lie with the head 
turned round on the side. The butterfly is a quick* spasmodic flier, 
never going far and pursuing an erratic course, this way and that, side* 
ways as well as up and down; it rests on leaf surfaces with its wings 
horizontally outspread and is quite fond of flowers; iipreferoshc^ 
places to excessive sunlight. The wings never flat althou^ hon* 
zontel for their surfaces are convexly curved, the outer edges being 
Wt down. Many spedmeni have been brad in Kanara District at 
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All toes of the year and the insect is furly often met with wildt 
It is not difficult to capture at flowers or when basking on the 
Bides of leaves. It rests on the undersides. The foodplant 
the larva is AUophyUm C(Me ( Sapindacm), a rather extensive 
toftber with three-partite, softly velvety leaves and long, thin 
racemes of small, whitish flowers which attract buttei&es in 
numbers. The butterfly is found in China, India, Burma, the 
Malay Peninsula and Archipelago. “ The type came from China, 
the t 3 rpe of sura from N. E. Bengal, it is a common species all 
over India and Burma, except in desert tracts and has been recorded 
from many places. We give Pruhstorfer’s local forms in our 
fist of allied species but we very much doubt their specific dis¬ 
tinctness, because none of the specimens from the Malay Archipelago 
that we have examined show anything more than the ordinary varia¬ 
tions found in specimens from every locality. ” (Swinhoe, Lepidoptera 
Indioa, vol. X, p. 82; and pi. 777, figs. 1 to lo ). 

Genus 5 .—Ababatha. 

The following is from Swinhoe’s Lepidoptera indioa, vol. X, p. 73:— 
Anienncg .—Lees than half the length of costa, shaft slight etnd the club 
moderate, short, curved, with the tip blunt. 

Palpi. —Porrect, second joint thickly scaled and the third joint short, 
stout with the tip blunt. 

Hind tibim, —^With two pairs of spurs. The male has a long, stiff brush 
of jet-blaok hairs from the base of the/ron/ legs as long as the legs themselves. 

Fore wing. —Vein 12 ends on the costa some distance before the end ot 
oell: discoofUulars highly inwardly oblique, in one straight line; vein 3 emitted 
about one-sixth before lower end of coU, 2 from one-third from base; cell 
two-thirds the length of costa, costa geittly arched, apex subacute^ outer 
margin evmly convex, as long as the hinder margin which is straight. 

Hind wing. —Vein 5 well developed, discocellulars faint in a slight, oven 
curve; vein 3 from quite close to lower end of the cell, 2 from about one- 
third before end; outer margin highly sinuate, being slightly excavated 
bdow apex and somewhat deeply between veins 4 and 6 and again ^ghtly 
excavated below between veins 3 and 1. 

For larva, pupa habits see below as there is only the one species, 
ransonnettii. Swinhoe informs os that Watson sank this genus to- 
the African Caprona, but " the Indian species differ from the African 
in. the length of the cell of fore wing, the well-developed vein 6 of 
the hind wing, the robust, protruding last joint of palpi and other 
less important characters.” He also tells us that ” this insect is verjr 
common throughout the district at all seasems; it is very variable in 
colour, running from bright golden-brown above, with few markings 
to dark-brown with many; the golden-brown form (named C. tayloH, 
dsNic^ville, for us by deNic^ville) has been bred in the cold season 
from larvm and pupm in all respects to those which produce 0, ran- 
Hmnettii in the monsocm. (Davidson, BeU and Aitken)** The 
djffBicence even goes further between the seasonal types. 'The angular 
prominencss ot the hind wing of the monsoon forma are very distinotk 
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pdnted^ tootWike whereas in the cold-woather individuals, especially 
In the male, they become shorter, blunter, rather much rounded. 

205. Abaratha raatonnattil (Felder ).— Wot-season Brood. — ^MaJe. 
eide: dark oohreous-brown. Fore wing. With throe small, semihyEdine 
whiter subapioal, elont?ated spots in an ontwardly-curvod series from near the 
eosta; two in the end of cell, often conjoined, sometimes separate, the upper 
then often minute, sometimes absent; a small spot near the base of interspace 
3 with a much larger one inwards of it in inte!*s]^ace 2 with two small dots below 
it in interapaoe the first below its outer edge, the other inwards below that again ; 
the cell blackish, the ba^al half of the inteniomidian intersjmce—on upper side 
of vein 1 that is—and below vein 1 blackish ; a blackish fascia on the 
outside of the subapioal spots and another inwards outside the disoal 
spots; a marginal, narrow lino of ochroous spots that is double upwaixis from 
vein 4 and a submarginal line of three larger ochroous spots in interspaces 1,2, 3 
{Swinhoe calls those ochroous spots “ a marginal band of pale pinkish-brown, 
the upper half double, with some pinkish sutTusion outside the dark fascia, All 
very difficult to describe and somewhat indistinct in dark specimens ”—which 
is true enough for individuals m which the ochrtK)Us spots are not developed as 
happens in those occuring half way between the wet-and dry-broods as they are 
generally called). Hind wing. With a double pinkish ocbreous lunule in the end 
of coll closely followed ouiwaitls by a ‘imilariy-oolourtd, outwardly-curved 
medial line of spots, one in each interspace, uppermost sul)quadrato, the others 
somewhat elongate; outer part of the wing in fresh examples overlaid with pale- 
grey soaos; a narrow, brown band on outer margin with its inner edge somewhat 
diffuse and sometimes bordered by ochroous lunnles in the interspaces. Cilia 
of fore wing brown, of hind wing whitish with small, brown intervals at ends of 
veins; in roivlly dark specimens the cilia of fore wing are also chockored thus. 
Underside : Fore wing. Pale rufous-brown, the basal third suffused with white 
with an irregular brown line across it, the spots and fasci.v as abovi*. the space 
beyond them innocent of markings. Hind wing. White, the extreme outer 
margin rufous-brown, some blue-grey suffusion inside it and the base of wing 
similarly suffused ; within the bluc-groy, marginal suffu.sion is a complete series 
of submarginal, blackish spots that may be very faint, one in each interspace 
and two blacker spots in continuation below tlm oosta that are always quite plain 
although they may be brown in certain individuals; a thin black, long lunule 
outside end of cell. Antennae coloured like body, the shaft speckled white above, 
the club white below, the shaft brown ; palpi white below with third joint 
altogether brown, above brown ; head brown with a white tip above eyes at base 
of antonn»; abdomen above oonooloro\i8 with wings, below white as well as logs.— 
Female Upperside paler than the male, the Uise and outer brown fasoi» 
consequently more prominently brown as also the outer pale markings which 
are still paler and more distinct making the wing more variegated. Hind wing. 
With the disoal band of pale spot-s similar with a few additional pale spots 
outside; the discal pale spots have a row of brown spots running through their 
outer ends ; the grey suffusion limited to the outer margin and the abdominal 
fold. Underside ; Fore wing. Much paler than in the male, markings similar, 
the brown patches more prominent. Hind wing. With the white portion 
more limited and often of a duller colour, more grey than white; all but the 
uppermost spots of the submarginal series more or loss joined together into a 
band; a disoal series of small, brown spots, one in each interspace. ExpanAe 
40mm. and over. 

Dry-season Brood —iayloru —Male and female differ from the above in being 
golden-brown instead of oohreous-brown, none of the ochreous markings on the 
tippersides at all, the brown fasoiss fainter, thinner; on the underside the hin^ 
wing hM the white suffusion rather thin, all the markings faint except the two 
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This de^ription is from the type nemed by d^k^ville but there 
are all sorte of gradations between this and typical rantfmiuUi. 

Bgg .—Is in the shape of a dome, slightly constricted at base, the sides perpendi* 
dnw fpr some^^ay up, then l^e somewhat flattened, convex top covered with 
white, fine, curly hair from abdomen of butterfly. There are some 17 or 19* 
meridional ribs from base to within a short distance of apex, low, rather narrow 
but distinct, surface between obscurely pitted, otherwise shining. Oolour^ 
pinkish, ribs white. B: 1*3 mm; H: 0*90. It is very like that of Od<miop^ 
Hlum angtdaium. 

Larva, —^The body la more or less spindle-shaped, fattest in the middle, the 
anal segment longly semicircular and convex tri^versely, overhanging the anal 
olaspers a little with a moderately strong, dorsal inclination ; ail prolegs and* 
legs short, the ventrum somewhat flattened ,* segment 2 circular in transverse 
section, rather short, light orange in colour, the posterior half with a black 
bqUar that is narrowly interrupted in the dorsal line, occup 3 ring nearly the whole 
leqgth of the half-segment and reaching down to just above the spiracle on each 
sM[6 ; head is broadly corate in shape, slightly depressed in the dorsal line down 
the centre of face, deepest on vertex; ccSour chooolate-brbwn: surface covered 
Vith long, minutely-feathered, curved hairs very densely disposed so as to hide 
the surface, white in colour round the periphery, a few black ones intermixed : 
shorter, similar hairs on the face inside the periphery, including the surface of 
the cl 3 rpeus and the eye-areas: the eyes arrang^, the uppermost 4 in a gent e 
curve, numbers 1, 2 very close together, nearly touching, numbers 3, 4 further 
away, 4 as far from 3 as 3 from 2 (about double the distance 1 is from 2 ), number 

three times as far from 4 as 4 from 3, number 5 behind and forming a trianglo 
with 4 hnd 6 but nearer 6: all light in colour; mandibles dark brownish-orange 
with the end quarter black along the cutting-edge, the cutting-edge itself practi¬ 
cally quite entire; the antennal, basal joint w^te, the second dark red-brown ; 
the li^la much broader than labrum, n]sty red-brown or dark-orange, kidney- 
ihap^ the sinus acute, triangular; the labrum membranous-white, somewhat 
brofMler than long, the margins straight; the false clypeus about half the length, 
of the face, a bro^ strip (difScult to see) outride the true cl 3 q>eu 8 , triangular, the* 
rides convexly curved outwards, the apex acute; the true clypeus hardly one- 
tUrd the height of the face, an equilateral triangle (both difficult to see being 
(»vered by the recumbent, heavily-feathered, greyish-white hairs ); segment 14 
aslongas 12 ;5<^ment 13not quite half 12 in the dorsal line, becoming shorter 
though never on the spiracular region; 11 one-fifth longer than 12. Surface 
of laiva covered all over with small, white, conical tubercles each bearing a stout, 
short, white hair which is bifid shortly at the extremity, these tubercles dis¬ 
posed at a distance of one of their own diameters from each other or at a distance 
equalling one of the surmounting hair-lengths-—which ie one and the same thing ; 
fhe hairs along the dorsoventral margin simple and of the,same length ; next to 
no hairs on the ventrum but the outer faces of the prolegs' haVe both tubercles 
and hairs ; the usual, thin, parallel, depressed, transverse lines, four in number, in 
profit of and parallel to the hinder margin of each segment; the segmental margins 
flowing thinly bluish. SpiraeUe of small size, greenish or greenish-white, thoso 
of segment 2 more than 2 xtbe sice of the others, those of 12 perhaps slightly 
fmaller than those of 2; all broadly oval, flush« OOour of b^y light-green 
ifith a yellow tinge which is sometimes quite strong, the segment-maigins llunly 
bhidrili or greenish; the ventrum a neutral tint of a very li^t shade-^ kind 

L: 28min ; B: 4ium at middle which te abo about the diameter of the- 


-It is a stout pupa, in sMape square at the fore-end, the head quadmto 
li short, upturned frontal prodess pointing upwards, the shoulders nmnded, 
ilA«r than hMd, the body and Kings dightly and shallowly, widely.ooiistrioted 
hVtttlddhh the abdomen longly oral slteiwaids, ooming to a p<^t at anal enA 
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vhare there in a stout, oblong cremaster, somewhat longer than tbe frontal 
snout, this cremaster bent downwards in a slight curve and in a plane perpendi*'* 
onlar to tlie longitudinal axis of the pupa, as thick as broad, ending sq^te 
behind where it is ever so slightly dilated to aooommodate tho massed suspensory 
booklets which are oomparativdy long and strong: the ol^ong portion of this 
cremaster only half of it, the anterior half widely triangular, constricted shallowly 
and sharply laterally whorv. it joins on to segment 13, the common margin being 
quite a straight line ; segment 13 quite as long as 12, slightly longer than the 
basal, triangular piece of cremastral segment, parallel-sideel (the front margin, 
that is, parallel to tho hinder); segment 12 equal in length to segment 11, 
both those segments having tho dorsal slope at about 46° or slightly less to the 
axis—pomotimos 13 and 14 only little more, notwithstanding that, occasionally, 
the actual cremaster is steeper; segments 10, 9, 8 all about equal to 11 except for 
theJr bevillod, binder margins which adds alK)ut one-third more or even in excess 
of that, these bevilled margins smooth, satiny, rather steep, telescoping over 
their opposing front margins of 9, 10,11 which are shorter, steeper and somewhat 
more coarsely granulate-satiny; segments 7, 6 about equal each to 8 ; 6 rather 
shorter segment 4, very short in the dorsal line though long enough laterally 
bocause the hinder margin of the thorax is a verV nearly semicircular curve; 
this ourvo meets, in its ends, the wing-lines at an angle of somewhat less than 90°, 
this angle deep, broadly rounded; the thorax is about as long as segments 
6-f 6-f 7-f 8 together, is stout, rather highly convex longitudinally, more so trans¬ 
versely, its evenly-rounded apex situated about tho middle although some two- 
thirds of its length is very nearly (tho dorsal line or area) parallel to the longi¬ 
tudinal axis, the posterior end much steeper, the fore-end not quite as steep¬ 
ly inclined towanls sclent 2 which is lower, its front margin quite straight; 
segment 2 about as long as 5, its front and hinder margins parallel—coming to 
a point, meeting that is, of course, as usual at the antennal, upper outline, its 
angle of inclination to axis less than 30°; the head with the vertex rather broad 
between the antennal bases, the whole quite smooth though somewhat oonvex 
both ways, its* dorsal slope forwards about the same as that of segment 2, the 
frons in a plane perpendicular to the axis, its whole breadth rising very gradually 
at first, then more rapidly into the basal cone of the “ snout ** alluded to above; 
this snout more or loss cylindrical, slightly broadened at end, quite blunt, about 
as long as three-quarters segment 2, directed diagonally upwai^, tbe portion of 
tbe frons below it sloping rapidly to the ventral surface, this frons abutting in 
front on two lateral, rather largo, triangular pieces, one on each side—^the basal 
joints of the palpi T—and tho leases of the two proboscis-halves ; between these 
halves, in continuation of tho frons, is a small, longly diamond-Hhaped piece— 
tho ligula ?—about 2 xas long as the hope of the palpus is broad ; the proboscis 
reaches the ends of tho wings and is prolonged free beyond as far as the end of 
segment 10, lying closely pressed against tbe surface; the forelegs reach between 
one-third and half-way towards wing-end, tho midlegs about two-thirds, the 
antmnse slightly less than these latter ; the wing-ends produced at apices, the hind 
wii^‘ showing rather broadly beyond the fore wing, the eneb of the 
hiQidlegs just visible, one on each side of tho proboscis. Surface shallowly and 
somewhat distantly, although sharply punctate or pitted on the abdomen, 
shallowly, somewhat coarsely, closdy-corrugatod transversdy and irregularly 
on segments 1, 2, 3; the wings minutely frosted, the veins, legs antenna; etc., 
somewhat bluntly prominent; the frontal process ooursely rugose, the cremaster 
less so , the former covered with very fine, thin, short, soft, light hair about half 
as long as its own breadth ; tho eye? with similar hairs} the whole body except 
wings (which are naked) covered with a down of well-separated (for suoh a thing 
as down), extremely short, soft, more or less deoumb^t» light hairs visible 
under the lens; the segments well-marked, somewhat oonsirieted at margins 
on abdomen; the expansions of the spitaoles ol segments very conspicuously 
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pi^^ipUnttit, orange* about three-quarters, the length of the frontal snout. 
8pif^^ of segment 2 with vety oonsi^cuous eii^pansions of tlie dimensions just 
mentioned, nearly as broad as long at the top. shaped like deformed mushrooms, 
the stem very short, the head or umbrella deformed on the inside diagonally to- 
WAtis dorsum of thorax, the perforation whence it arises situated on the surface 
of segment 3. ciroular; the umbreUa termed by numerous, olosely-paoked. 
stemmed hairs (T). the stems of which are shining and longest on the dorsal side, 
becoming shorter as they recede towards antennal region, the ends minutely 
f eathery'—the effect being the half -iimbrolla appearance; the rest of tbe spiracles 
brownish-greyish, the centres linearly light, the raised border with a hue dark 
brown orhlaok line along its orest all round, all rather small, those of 12 not larger 
<7o/our of pupa very light yoUowisli-green with a white bloom over it, the wings ; 
more colourless-green, shining; the abdomen ever so faintly yellowish; the 
thorax, segment 2 and head duller and more opaque-looking than the wings, 
the following black spots, all twice or three times the length of a spirade at least, 
all more or less regular, more or less round:—the frontal «nout, a spot on each 
eye-front, one on the palpus underneath (ventrally), one subdorsal on seg¬ 
ment 2 up against the antennal base, one on each shoulder, one behind each 
spiracle-expansion of segment 2 and touching it, one. larger, dorsal, on front 
margin of segment 3 (just behind margin that is); one on the side of each eye, 
laterally; one well above shoulder and before middle of thorax ; another laterally 
about two-thirds the length of thorax from front margin ; one. generally very 
sinall. on dorsal line at hinder margin of thorax ; one in each angle formed by 
its hinder margin and the wing-line; one, lateral, on each of the abdominal seg¬ 
ments 5 to 12 and one, dorsal, on 13; segment 14 with the end of cremaster 
black produced along the dorsal line forwards; the wings have a spot at base be¬ 
hind the shoulder-spot and another ventrsdly behind and below the same spot, 
a line well inside the abdominal margin and. may be, a few more longitudinal 
lines; ihereis a spotsurrounding each spiracle on abdomen and aline along each 
extensor-ridge ventrally on cremaster. L: 77mm ; B: just over 5mm at shoulders ; 
sometimes 20mmx5*5mm. 

Habits .—The habits of the larva are nearly exactly those of 0dm- 
toptilum angulatum in every way; the cell is made in the same way 
all the way through and tlie pupation takes place similarly and in 
admilar places. The butterfly is a spasmodic flier, never going far and 
never rising very high from the ground; it is not found basking 
on the tops of trees (the males—for the females of butterflies bask 
rarely) and does not come to water; its flight is rapid and jerky in 
the manner of skippers ; it occasionally visits flowers and is apparently 
rather impatient of very bright sunlight. It is an insect of foliage 
and jungles, not coming much into the open. It rests with wings wide 
outspread and never raises them over the back when sitting. It 
prefers, for purposes of rest, the undersides of leaves but may be found, 
also, in the daytime, on the uppersides, in the intervals of flight. 
The egg is laid on the upperside of a leaf. The young larva makes a 
cell by cutting a circular piece out of the leaf away from the edge, 
leaving a small hinge. This piece is turned over on to the top and 
there fixed all round except for a small place for egress; the inside 
of cell is lined thickly with a carpet of silk and the larva rests 

on the lid, not on the leaf; that is, upside down. This lid withers 
jsnd Jshrivels and turns brown, so It is easy to see. loiter on, when 
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'grown big, the caterpillar makes a cell by turning over a large, trian¬ 
gular piece from the edge on to the top and fixing it down all round, 
Ihe egre?s being next the hinge; this it lines with silk and holes are 
eaten irregularly in the cover, mostly round the edges, leaving space 
for the larva to rest on in the middle. The change to pupa takes place 
in such a cell and the times of growth of larva and rest as pupa are 
normal although never rapid—indeed, sometimes the larval growth is 
rather slow. The foodplant is Helicteres isora, Linn., a low tree or 
shrub of the family Sierculia^eae. The butterfly is variable in colour, 
running from bright golden-brown above to dark-brown with few 
mark^pgs and many more markings respectively. The golden-brown 
form, generally the dry-season form, was called A. taylori by 
deNic6^1e. 

Swinhoe says the type came from Ceylon ; that lie has both sexes 
from Kandy and Trincomali; also from Ootacamund in the Nilgiris, 
Kolar and Coonoor. Fergusvson records it from Travancore, it has 
been bred in Karwar and is common in the Kanara District at all 
heights : Evans got it in the Palni Hills ; Rh6-Philipc in Mussooree, 
Hannyngton in Kuniaon ; Aitken at Igatpuri in Nasik District; 
Swinhoe has it from the Khasia Hills. 

Genus fi.—C oladenia. 

Swinhoe says {Lepidopfera Indica^ vol. X, p. fil):— 

The venation of both wings similar to those of the genus Tapena. 

ArUennee. —^With the club moderate but thicker than in Tapena and with 
the acuminate portion shorter and curved but not hooked as in that genus. 

Patpu —Porrect, terminal joint short, obtusely conical. 

Hind tihice, —With two pairs of spurs ; in the male with long tuft of hairs attach- 
'cd to proximal end except in laxmi and allies in which the haii^ are in the form 
of a fringe along the inner aide of tibiae. 

Fore wing, —Costa evenly arched, outer margin evenly convex, hinder margin 
nearly straight and about as long as the outer margin, apex acute. 

Hind wing. —With the outer margin roundwl. 

For egg, Inrva, pupa, halnts see below. Swinhoe says “ We put 
agni and its allies into tliis genus, as Elwcs and Edwards have done and 
not into the genus Tapena as Watson and deNic^ville did, because 
the only character in which they differ from typical Coladenia is in 
the slightly different position of the hairs on the hind tibia3 which is 
a character insufficient to separate tliem into a new genus ; in all other 
respects : in the shape of their wings, in the pattern of their wings and 
in the form of their antennsB they agree with typical Coladenia and are 
very different from Tapena thwaiteM, the type and only species we 
know of belonging to this latter genus.’’ Swinhoe has included dan 
in this genus but it fits Sarangesa better in every way and is hereafter 
put there. 

201* Coladtilla iMirani, (ilfoore),—Wet-scaaon Brood.—Male. Vp^rside: 
dark-brown. Fore wing, apareely covered with ochreous set®, especially at 
4t>aae and with three subapical, semihyaiine dots in an oblique curve in interspaces 

18 
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6,7,8 and Bometimes a small one below in intenpace 6; a disoal series of four 
spots, the largest at the extremity of the which it fills, another much smaller 
outwardly b^ow it in interspace 3, one more than twice the sise of this Iasi 
in interapace 2 a bit inwards and a small spot between the oeli-spot and costa t 
all surrounded with blaokish slightly; a dark postdisoal band, mding out at 
its upper end and Including the sul^pical dots and has an orange spot on it at 
its lower end above inner margin and another similar, smaller, orange spot 
further in ; a submarginal row of orange spots beyond the band, the middle 
ones obscure, the apical ones sometimes alw very blurred; a subbasal black 
spot in submedian interspace; the margin often also darkish, like the postdisoal 
band; blaokish that is. Inner margin with a rather longish fringe of brown and 
ochreous hairs. Hind wing, covered with long, oohreous hairs that are thick 
along hinder half and a fringe of light-ochreous hairs along abdominal margin ; 
a small, black subbasal spot below costa, a medial series of three blaokish, similar 
ones in interspace 7, end of cell and interspace 1; a postmedial series of 7 blackish 
spots beginning in interspace 6 and ending in interspace 1 bordered by an orange 
BUbmarginal band outside, the last two more or less geminate, occasionally 
hardly visible; the margin narrowly brown—the orange submarginal band 
sometimes obscure. Cilia of both wings brown, oheokered white on hind wing, 
on fore wing white for a short space above tomal angle. Underside : paler with 
the markings as above but the black and orange ones much bolder, brighter.— 
Female like the male in every way with nothing to distinguish the one sex from 
the other on the wings. Antennss light brown-ochreous on top, blackish under¬ 
neath with the club black, the end part chestnut on top; palpi bright-ochreoua 
with the tip of second joint and whole of third joint brown ; head and bcwiy above 
ooncolorous with the wings; breast below ochreous, abdomen brown, the very 
middle of abdomen and segmental margins ochreous; in the female the anal 
tufts are drab of a light shade, of male bright-ochreous; the legs are pinkish 
light-brown ; in the malo the tuft on hind legs is blackish or brownish. 

Dry-season Brood.—Male. Upperside : ocherous fawn-colour, varying a bit in 
shade in dificront examples, sometimes bright ochroous-fawn, sometimes tinged 
with brown slightly. In extreme forms there are no ochreous markings at all 
but the hyaline spots are the same as in the wet-season insects and the black 
spots are never absent and this remark applies to the uppersides as well aa 
undersides. Expanse 40mm : often less. 

In many of the bred Kanara specimens, and there have been hund¬ 
reds of them, there is a decided tendency to a sinuation between 
veins 4 and 6 of the hind wing on the outer margin; in a few of the 
dry-weather specimens the sinuation is not only actually there but 
it is strong in some of them. 

Egff, —^Dome-shaped, rather depressed, broadest at bottom however; the sur¬ 
face shining and finely pitted all over besides being sculptured by having 16 
meridional ribs from base to top, losing themselves before or just as they reach 
a ribless circle 0*45inin in diameter occupying the top of the dome; these ribb 
are quite fine, 0 •2mm from each other at base of egg, the rib hardly 0*02fimixi 
thick and gradually rising from surface. The oobur is, as far as memory serves, 
of a green shade with the ribs whiter; and there are always some scales from 
the abdomen of the female on it, sometimes covering the surface, sometimes 
only a few. H:0*5mm or 0*5fimm; B: 1mm exactly. It is generally laid^ 
always one at a time and not of t<»i more than one on the same bush, on the 
side ot a leaf and the leaf chosen is almost always an old one or a fully mature onev 
mtb for preference eaten into holes and sinuses by other insects, leaving nervure- 
ends, Httle pre-eminences of leaf-surface and withered ends of nerves upon the 
tips of which the egg is deposited. They are hardly ever laid on fresh tender 
lea^'cs, these eggs and the little larva always prefers old leaves for food. 



' COMMON BUTTERFLIES OF THE PLAINS OF INDIA. 7lf^ 


£art».*—The body is in shape spindle-shaped, thiokest in eegments 4, G 
IWtnun flattened, legs and prolegs short; anal segment overreaching the anal 
eiaspers, semi-dliptioal in shape, thiokoned slightly round margin, rather square 
at extremity; segment 13 distinct, half the length of segment 12; segment 2 
with the front half slightly inorassated into a collar whi^ is white in colour; 
tdb'e neck quite distinct; the head well separated, larger than segment 2 in 
diameter, though not large for the larva. He^ nearly round, thick, with a deeply 
impressed, narrow lino over vertex down centre of face, most deeply on frons 
dividing it into two lobes with broadly rounded vortices; the true dypeus 
triangular, half the height of face, high^ than broad ; the false olypeus Imrdly 
distinguishable, triangular, the apex broadly rounded ; the whole surface minutely 
and ooarsoly retioulate-rugose inoluding the false olypeus and, in a lesser degree, 
the true olypeus also and covered with many, minute, very short, white star* 
topped hairs only visible under the lens and some slightly longer, reddish ones 
almut the mouth; labrum glassy, transverse; ligula large, kidney-shaped* brown ; 
basal, antennal joint brown, the second joint redder brown ; mandibias -brown 
with black tips ; the eyes black, the four of the curve being all equally spaced ; 
the colour of the whole head shining black or deep red-brown which is practically 
black. Spiracles very slightly raised, circular or nearly so, light brown in colour 
with a double, thin, darker margin ; that of segment 2 hollow, funnel-shaped* 
veiy large; that of segment 12 a good deal smaller. Surface of body dull, 
smooth to the eye; covered all over with minute, erect, white, short, star- 
topped hairs like the head but, perhaps, not so densely; the hairs on the 
maigin of segment 14 being somewhat longer, reddish; there are somo' 
sim^e, erect, short, white, pointed hairs on logs and prolegs; a minute, circular* 
glassy, dorsal lateral dot on segments 5-12 wbioh is placed somewhat in front of 
the middle of segment; a larger, lateral, similar, oval dot on segments 3, 4 ; 
a similar, oval, glassy dot below each spirado and one on the ancle of each foot 
of Prologs. The col^ir of the body is greenish russet-brown, with a moderately 
plentiful sprinkling of white dots all over it; vent rum bluish green. L: 24mm ; 
B: 5mm. 

Pupa. —^The pupa is of ordinary s/tape except for the largo frontal process and 
the largo, golden-orange, plush-like faces to the spiraoular expansions of segment 
2. It is squarely blunt in front—except for this frontal, knob-like process—and 
bent down and pointed behind; there is a slight lateral as well as dorsal oonstric* 
tion at segments 4, 6, where tie body-string passes ; the wings are somewhat 
produced at apices and the proboscis further still, being free nearly up to the end 
of segment 9; the segments are well marked, the bevils of segments 9, 10, 11 
also; segment 13 is half the length of segment 12 and is shaped like a half-bowl— 
the ventral hivlf being wanting—with a deep, narrow, round-ended sinus in dorsal 
line at front margin ; segment 14 a similar, smaller (in diameter) half-bowl, 
also with a similar sinus, the apex continuefl into the shortly oblong, thickened, 
rugose* slightly down-curved cremaster with the hooked supensory, golden- 
orange shafts bunched at the extremity. The frontal knob of head is at tho 
front and of the pupa sticking straight out in continuation of the longitudinal 
axis, is somewhat lengthened, thiokened at end, oonstrioted at base, rugose ad 
to surface and with rather long, erect, gdden-orange hairs—the head is bowed, 
ventral; the frons is in a piano perpendicular to longitudinal axis of pupa: 
sement 2 at an an^e of 35^, a broadish band ; the head vertex at an an^o of 
45^;. both margins of segment 2 straight; the front slope of thorax at an angle 
of 30® or slightly more, the curve, then, quite even and smooth* running up to 
the tnomoio apex and down again to hinder margin which ie a, quarter-circle 
curve (or slightly tnore) meeting the wing lines in a widely open, rounded angle 
of somewhere about 90®; the thorax is humped moderately. The spiracles 
ifi segment 2 are indicated by large expansions rising ffom the^ frontmargin of 
segment 3 in a short **fobt ” to a small convex surface which faces forwards, ia 
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diapM liko three^uarttn «f a oinde «ad is ooTsrsd with A golden-OKUftge shialag 
phm; the rest of the spinMdes are slightly itdsed, rather small ovals, &e ooloar 
of the body. Swfaet of the body is shilling, oovered all over fairly dsneoiy with 
short (ma(& longer than the lar^ ones), moro or less simple, erect golden* 
orange, simple hairs; these hairs tufted on eaoh nide of eaoh eye-ridgw nnd 
round each ptoleg-sear ventrally. Colour of pupa light brown-yellew on 
abdomen; darker brown on thorax, head and segment 2; redder on wing eases, 
nearly black on oremoster. L: 17mm ; B; 5mm. 

Habits .—When just emerged from the egg, the little larva cuts out a 
droular piece from the middle of the leaf somewhere and tarns it over 
on to the top—it is a small circle of about 4 or 6mm in diameter—’and 
turns it over on to the top of the leaf; this little circle withers and 
becomes concave underneath; the little larva fixes the bit all round 
with alk so that it lies closely applied and coats the inside above 
and below with silk thickly; it leaves a semicircular opening in front 
which it enlarges as necessity demands ; it goes some distance to feed, 
alwa 3 rs returning home. When too big for its first home, it turns over 
a bit of the leaf from the side—a triangular bit—and makes a new one. 
When full grown it gnaws nearly through the midrib, eating from the 
place where it does so to the edges of the leaf on either side, thus mote 
or less separating a Urge portion of the top of the leaf from the basal 
part 80 that the top part hangs down; this hanging part it makes 
into its final home by turning over a large, wide-based, narrow topped 
(triangular) piece on to the remaining surface and fixing it down 
lightly, leaving an aperture (round) in front towards the base of the 
leaf: it, at the same time, webs the cut-through part of the midrib 
to prevent it ever falling away to the ground. This hanging part 
withers and becomes dry and shrivelled ; the inside of the cell formed 
is coveted thickly with a coating of silk which makes it into a very 
tough cell hard to tear open. After eating largely, it finally turns into 
a pupa inside the ceil and attaches itself by the tail and a body-band, 
the body-band being again fixed to the top of the cell by a single silk. 
Some of the specimens took 2 months to grow from the egg to the 
pupa. The pu|»al stage is of normal length, i.e., of 10 days. The 
imago emerges in the morning, rather late and expands its wings 
quite quickly, fl 5 dng within an averagely short time. It rests with 
the wings fully opened and flies well and strongly. It settles on the 
tops of leaves and is commonly found at flowen—AllophyUus, Lea 
and such-Uke—and always with the wings fully open. It is mode¬ 
rately fond of sunlight but is an insect of the r^;ion8 of heavy riun- 
fall more than of open places and dry country. It is a comraoh 
insect on the Western Ghats in Kanara and Belgaum where its 
ioodplants are found: Xylia dolabrifonnis, Orewia mirrocos, MdU^iU 
pkSdppmm, Demoditm, etc., belonging to the families of the 
ttiinotem, TiUacece, Eupheibiaeeoi--^^ there are certainly others alM. 

Colonel Swinhoe, under Habitat and Distribution gives India, 
Ce^ibn, Buima. type is ooarked Bengal; we have many examples 
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of both the wet aiid dry season forms from Sikkim, Assam, Madras 
and Karwar and have examined many other from various localities; it 
is a common species throughout India and Burma; the uposcUha of 
Frhstorfer is the extreme dry-season form; our figures of the larva 
and pupa are from Davidson’s drawings not previously published; 
we have examined the examples in his collection, they are all marked 
‘‘ rains,” all have checkered cilia and are not tissa but the wet* 
season brood of indrani.*' {Lepidoptera Indica^ vol. X, p. 66), This 
is all correct. 


{To be continued.) 


OUR REQUIREMENTS. 

The Society would be very much beholden to any members who 
would be good enough to send in female specimens, freshly captured, 
of the following skippers ( Hesptriadiz ) ;— 

Particularly any Ealpe. and Arnetta vindhiana. 

Also any of the following genera :— 

Rhopalocamptaf Jsm^ne. 

Capita^ Callianay Aehalaru$y Eantaiia. 

Daimio^ Satarupa^ Tagiades^ Chartnian, Odina, Oerom^ 
CtenoptUumf Darpa, 

Hesperiat Pyrtjm^ Carcharodus, Thanaos. 

Pamphila^ Ochus. 

Lotongm, 'Atla, Hidati, Pivdana, (Erane^ Creteus, Pithauna. 

Pithaunopm, Pesdestes, Suada, Ima^ Scobura^ Itys^ 
Sebastongmaf Xographetus. 

Oegenes, I ton, 

Ei'ynnis, Augiades^ Onrgza^ Actinoi\ 

^ Acei'baBy Tamelaj Koruthaialos^ JVafsonietia, 

The object in view is a study of the eggs which can be dissected out 
from the bodies. So it matters little if the insects are dsn^aged^-r-as long 
as they can be recognized for what they aroi Many oaptures are thrown 
away by collectors as being ** bad specimens which would be very useful 
ion the purpose above mentioned. 



A JOUENBY TO SIAM ASD BACK 


BY 

Majob 0. H. StooxuBTf DJ3.0. 

PABT in. 

{WUh2 jpfci^) 

{Ooniinued firm poffe 387 i>f thU volume.) 

While Btaying with Mr. Gairdnac, I oamo on an article in the Jonmal of the 
Natural History Sooiety of Siam, written by Mr. P. R. Kemp <m Sohomboigh^e 
Deer amd on reining tli^ my hopes d (A>taij^g one ware shattered. It appears 
that this deer is no longer to be found in the Paknampo area, but is now 
teetrioted to a small and unexplored tract far to the east. 

^e season was too advanom to thiidL d getting there^ or d making entirely 
Ireeh arrangements for transport, etc., so 1 had to look round for a new Une^ 
Here Mr. Gairdner helped mo by suggesting the Mewong Valley, whi<^ had a good 
re^tation for Uig game, and it seemed that by crossing from the Mewong to the 
Upper M^ong and thenoe to the Upper Thaungyin, 1 would be traversing 
oountry d voty great interest, both geographically and soologiGaily. 1 there* 
lore decided to travel down to Palmampo by river with Qalidner, and rail 
from there to Bangkok, where 1 would refit, and then return to Hi^bengpet 
•(about 60 miles south of Raheng) which was to be ihy starting point for the 
return land joum^. Before leaving Raheng Gairdner kindly Wped me to 
fix up pony transport to meet me at Hkamb^pet. 

Raheng was a bad plaoe for mosquitoes, owing to theswamps which lie to the 
east of thp town. A few thamin still survive a day’s march to the east, and I 
saw three heads in the Raheng bazaar. There are a great many guns in Siam and 
game has litUe ohanoe near the populous cultivated tracts along the main rivers. 
These tracts are inhabited mainly by the true Stamese» the dense forest at the 
back d Uiem being peopled sparsely by Karens. 

The Siamese have a ourioos way of wearing their hair standing straight on end 
like a large blacking brush, and tney have also a habit of blackening their front 
teeth. Aj they are by no means distmguished by beauty of feature^ the tout 
enmMe is not usually prepoesessing at first sight. They are however a 
pleasant people to deal with, and their officials seem to know their job, and 
were extremely kind and helpful to me. 

On March 5th, we set forth down the Moping in three boats, the third tplng 
the oookboat. The river was so low that we had to use small boats, with an aroh 
of matring for a roof. Maung U, as usual, had been patronising the local pubt, 
•and spent most of the first two miles swimming behind ua, in order to eod his 
head. 

T|ie boats were paddled gently with the current mr poled over the shallow^ 
and We reached Paknampo on the 12th, pairing Hkambengpet on the 8th. Tha 
whqle journey was like a eontinuous pancH^ma of a waders* aviary. Herons 
were on every sandbank, either the common, night heron, or paddy bird $ while 
once Xri^w a very large bUd which I took to be the Gisnt Heron, (Arc/sa 
but was unable to get suffioiieiMjiyelcMie to make certain. Terns of tibxeesperiest 
Blaek-naped, Blaok-beUied and Indian River, floated and wheeled graoefnlly 
■over the haDows, or oooaaionallyfoBowedthe boatsforsoraps, whiie£fpur«wlaged 
Plgter sereamed moaotonously the whde length of the trip« Hgrets, laIg^ imill. 
and nrif^e^ patrolled the edge of the water, sat in flocks on trees, or perohed 
on bathittg Mflaloei i while the enormoos red hill of the SjaB 









SIAAIKSE PACK PONIES AND SADDLES. 

Upper portion of paek-sa<idle on ground. Load Ls .strapped on to thus frame and then lifted on to pony s back. Legs of frame 
Lside slabs of TDack-saddie showTi on ^vony’s back. 
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(hiar«UtioiU4the Fi^d# CkMiunoii and Wblte-brwatid^ plungad and sat 

/on snagf* Partera and Camorants were ooininoa> milf Oapreya added their 
Inoeaeant clamour to the noiae of theSpur-winged Hover. Other Bapt<wec were, 
the White-headed Heh Eade» fttJmiiny Kite, Pied Harrier and Hen Harrier, 
^he Common Kite seemea oomparatively scarce. 

Along the edges of the sandbars Oreenshimk, Dotterel* Qodwit, three speoiec 
<A Sandpiper, and Pratincoles ran busily about searohing for food. 

Oa the ^t eve^g we landed on a sandbar to pitch camp, and while pur- 
.suing a godwit, I put up and killed a snipe. On picking up the bird 1 was sur* 
'pHsw to find that it was a fantail, and not a pintail as 1 had expected. 

In the evenings the harsh call of the Chinese Franoolin or the melodious 
whistling of green pigeon was usually to be heard close to our bivouac, while the 
refport of a gun woiild set all the White-breasted Waterhens bra 3 rmg for miles 
•along the river. Gairdner told me that the Siamese say that these birds call 
the watches of the night: they certainly produced their weird call at moat 
unseemly hours. 

It was at Kaheng that I was first introduced to the sapodilla, whose fruit is 
popular in the U.S.A. 1 thought them excellent, and was glad tO'find that they 
were obtainable in most big villages along the river. We also occasionally 
bought a fish, usually lanchi or goonch, but oooasionally, when lucky, we got 
a murral. A couple of Green Imperial Pigeon were the only game biids 1 shot; 
■even jungle-fowl were scarce by the river. 

Any thing for the pot was always welcome, as the Chinese were celebrating 
their New Year and there were few fowl or other supplies to be obtained. The 
Chinese put up the cost of living wherever they settle and they are fast getting 
the trade of Siam in their hands. They live in filthy huts on ground level with 
pigsties built against them, and not in huts built on piles as do the compara¬ 
tively olean-living Siamese and Burmans. 

It was interesting to note the types of large boat on the Hoping. The Siamese 
type has a straight keel and lines, but is being rapidly replaced by the Chinese 
type which is built on curved lines modelled from the body of a duck and known 

** duck-boats.’* The Chinese type carries as much cargo for the same draught, 
and, as it is much easier to work over the shallows, it can ply much later in the 
^ry season than the Siamese type: it has also the unpractical advantage of being 
mudi more graceful to look at. 

Another thing I noted was the large proportion of pink-skinned china-eyed 
buffidbes among the herds bathing in the river. In some htfds these albinesques 
must have formed a third of the total. 

Paknampo was an interesting place, as it is situated at the confluence of the 
Meping and Me Nam which thereafter become the Menam Phraya, and is the 
•centre of the rice trade of Upper Siam. Most of the rice from Northern Siam is 
raft^ down the Meping to Paknampo and there sold to Chinese merchants for 
•export.' This export rice is not that eaten by the Siamese themselves; they 
consume a kind which becomes a semi-transparent, glutinous mass cm being 
•cooked. Below Pakaampo lies the great rice-producing plains of Central Siam 
wrbjch are annually flooded to such a depth that the rice grows on a stalk 12 to 
16 feet long, in order to keep its head above water. 

At Paknampo many of the inhabitants live in floating bouses, which are moored 
by large iron rings to fixed poles, so that they rise and fall with the level of the 
'water. 

1 was much struok with the large coils of rattan stored In the Bombay-Bunna 
<k>.’8 compound, where 1 enjoyed the hospitality of Mr. Seaton Smith. 
These rattans are cndleeted during the dry season in preparatiem br the rafUng 

teak logs, which cominenees with the rains. Sheray Wora thby 'are to be 
vised these rattans are put Into soak and are then used tel^likd the logs together 
auto rafts. 
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I left Pfikkuampo by train on the I4tb» reaching Bangkok the same evtf^dag. 
^e engines on this liqfe bnro wood with oonaiderable e^sion of oindere, to the* 
detriment of the ottshione and other fittings of the carriages. They are the^ 
eaose of considerable merrimeDt to the passengers when a cinder falls down the 
ba<^ of some fellow traveller’s neck, 

Ihe country we traversed was flat and uninteresting, and little Was seen worth 
oomment. I noticed that all the egrets were getting their nuptial plumes, though 
those further north had shown no signs of acquiring them. One thing I noted 
was that in two different places a couple of Siamese, armed with iron rod and 
spade, were probing and digging for aestivating murral in the borrow-pits by 
the side of the railway: a methc^ of capture I had previously thought to be 
confined to Burma. 

Bangkok was a great surprise. It is a city of wide streets and motor roads ; 
gck>d shops and wide canals. The whole city seems well laid out, and I was 
told that nearly all the revenues of inland Siam are applied to the upkeep and 
improvement of Bangkok, which contains three-quarters of a million in^bitants. 

Mr. Hamilton Price of the Bombay Burma Co. very kindly put me up, and 
during my three days’ stay 1 met several onthusiastio and highly competent 
naturalists, who run a flourishing Society. 1 handed over to Mr. Herbert, who has 
made a particular study of the local pheasants, the cook Oennaeus whioh I shot 
at Pang Yao, together with another shot by Qairdner. Unfortunately timo 
did not permit of a more than cursory look at Mr. 0. Williamson’s fine collec¬ 
tion of birds, while an afternoon spent with Mr, Godfrey, who is fAe authority 
on the butterflies of Siam, only made me want several days with his collection. A 
visit to Dr. Malcolm Smith was both interesting and profitable: ho always has a 
number of reptiles, alive and in spirit, whioh are well worth seeing; but he also 
has some very interesting heads of Thamin and Sohomburg’s Doer. He most kiniHy 
presented me with a grand spooimen of the latter species ; a handsome, even, 22 
pointer. When lunolflag with General SteveoHon, our Military Attache, I was 
much interested in a tame White-handed Gibbon, a fully acult male which 
seemed a gentle and pleasant pet. Ho was black, as 1 think are all old males 
of this species. He seemed disinolined to adopt an upright attitude, but 
did so when offered Miss Stevenson’s hand, and walked about with her. Ho had 
been in captivity some years. 

The only thing I personally saw of zoological interest iu Bangkok at first hand, 
was an Elephant Trunk Snake, whioh was lying dead on the bank of a oaual^ 
evidently recently killed by some boatmen. It was large specimen, fully six 
feet long, of the colour and thickness of an elephant’s trunk. 

In making preparations for my return journey, I was greatly assisted by Mr. 
P. R. Kemp, head of the Siam survey, who provided mo with a map of the 
Mewong which proved most useful. Mr. Kemp has made a study of Sohomburgh’s 
Deer, and I was most interested in what he had to say on the subjeot, 

1 returned to Paknampo on the 17th Maroh, and found it muoh hotter than 
when I had loft, it being 98^ in the bungalow at 4 p. m, 

1 left Paknampo on the 19th in two of the same boats in which wo had oomo 
down river, and camped some seven miles up stream that evening. As the 
boats travelled slowly against the current I bad plenty of time now to do a little 
ooBeeting. The first thing 1 notioed was that the Gdden-baoked Squirrels seemed 
muoh larger and to be muoh more richly coloured than those 1 had seen in the 
Hiaungyin, and a fine male, which I shot on the second day, had the yellow of 
the baok extending over a muoh greater area than any I saw or shot in other, 
looalities. Half way to Hkambongpet 1 beg^ to see Giant Squirrels (BatMfas) and 
shot^three of these fine squirrels to the detriment of romance, for two males were^ 
eomj^ing for the hand of one fmale, and the chase ranged all over a grove of. 
giant evergreens. Pish were ^dso int^esting, as the boatmen caught a 15 j^uod 
lanehi in a east net, while 1 found a ooufde of Siamese fishing wi^ rod ana line/ 
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and with 5 goodly pilo d fish up to three or four pounds in weight beside them. 
On examining the iish 1 was surprised to see that they appear^ identioal with 
the Carnatic Carp of India, which 1 did not think existed outside that oountry. 
On looking further into the matter I found that the bait was a long, green 
lanceolate leaf ; and as I had memories of catching Carnatic Carp with this very 
bait In Southern India, the evidence of identity seemed fairly conclusive. 

1 was very interested, on nearing Hkambengpet, to notice that in nearly every 
village on the right bank, there was a small, penthouse-roofed, wooden structure 
containing votive offerings; and that in every one were skulls of CrocodiluB 
stamsitsts. As these reptiles do not live in the Meping itself, and apparently 
do not like mnning water, I enquired whence these skulls came, and was told 
that there is a mar^y lake about 20 miles to the west, which holds a largo number 
of these reptiles. This information was confirmed later on by Siamese and 
Karens in different places after 1 left the river, and 1 hope to visit this lake soon 
and establish its existence. At present it is not shown on any maps. 

There was no great variety of butterflies to be met with along the river: 
Pa^dlio nomiuB stvinhen being one of the commonest, particularly affecting 
damp channels rear the river banks. A few JE^ievids, such as ISicftiiona xiphia^ 
TeHas harima, and Huphina ttadina were also very common. 

A small I'ami(ip$, (which takes the place of our Palm Squirrel but is not nearly 
so common) and a couple of Blaok-baiikod Squirrels were added to the bag. 
The Black-backed is very quiet compared to liis relative the Golden-backed 
Squirrel. I found the males of the latter species to be quite as noisy as the 
Giant Scjuirrelfl, and on detecting the appro{vch of an enemy they made a noiso 
like a very loud pain of castanets. Though these squirrels chattered a good deal 
they could not compare with C. caniccp» in the mat/ter of voice production. 

My boats had to be poled all the way up, as the forest came right down to the 
water’s edge and prevented towing. In some places we had to push and haul 
over sandlianks, and we passed several of the larger nvor-oraft struck fast and 
their crews digging a clianuel with boanls. 

Every evening i bivouaoed on a sandbar, and tried to locate the eggs of tho 
Spur-winged Plover, which wheeled and screamed about me, sometimes sham¬ 
ming a broken wing. 1 never succeeded however. 

One evening, just after wo had tied up , a boat approached down-stream and 
I was surprised to hear two verses of “ Ta-ra-ra-boom-de-ay ” sung completely 
through. As I had never hoard anything but the clioms before, 1 was interesti^ 
to find that the songster was a Burman trader. I was still more interested to 
fina that this was the only English he knew ! 

1 made enquiries all the way up as to the existence of Thamin and Hog-doer in 
the vicinity. All reports agreed that there are now none on the right bank, but 
that both exist in scattered localities a day’s march to the east. I met a Chinese 
boat coming down with the skulls of two recently killed Tbamm stages. One of 
these showed considerable palmation at the ends of the horns, and was tlie only 
really palmated specimen 1 saw from the Mopmg. 1'ho other head showed 
only a slight flattening of the ends of the beam. 1 purchased the palmated pair> 
which jneasurod 31 inches ; the other pair wore an inch longer. Thamin heads from 
Siam do not run nearly as big as those from Burma, and these two were quite 
good for the locality. The Chinese buy the horns for medicine-making, and are 
mainly responsible for the reduction in numbers of thamin. 

1 never saw a head or skin of a Hog-deer m Siam, but was assured of th(»r 
existence. 

Except for an occasional jungle-fowl, Chineso Francolin were the only game 
birds. They called from high up in bamboo clumps by the rivor-bank in the 
early morning, and 1 never heard them call from the ground, though 1 frequently 
surprised them in the act. This coincides with their habits where 1 have met with 
them in Burma, but there they seemed to call more in the evening, and 1 found 
19 
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notes on the birds op the SIKKIM HIMALAYAS. 

By 

Hekbeet Stevens, M.B.O.U. 

Part II. 

( With three platen,) 

(Coatiniied from page 518 of this volume.) 

Family—^Pauii>.e. 

14. The Indian Qrey*Tit. Parus major cinereus (Vicill). 

Recorded for the Himalayas at all altitudes up to 9,000' or more according 
to Oates. This distribution is entirely cn-oneous for the Sikkim Himalaya. I 
have failed to locate this Tit even at the lowest limits; it may have 
some status in the Tista Valley at elevations approaching the plains level; 
nil efforts to prove this conjecture have been to the contrary, and so far it has 
only been obtained at the foot of (Ac hills in more or less o})en country at 500' by 
Mr. G, E. Shaw. I suspect the heavily forest( hI tract along the foot-hills demar¬ 
cates its distribution more effectively than any appreciable rise in elevation is 
likely to affect any extension at dispersal, and this appears to be the case on the 
north frontier of Assam; also P. montieolus is a predominant species and the two 
Tits have well defined breeding distribution areas. Unless thcie is an overlap¬ 
ping in its eastern limits with ** cmnjnivtuM Parus major tihetanus Hani.f 
which occurs in the Chumbi Valley in Tibet may Avell be a good species. 

15. The Qreen-backed Tit. Parus monticolus montlcolus 

(Vig.) Chichin Kothi,’’ Pabaria. 

Oates states it appears to be found chiefly from 4,000'-8,000' in elevation. In 
the Eastern Dooars, January 1922, I found it in small parties in forest at the 
bate of the hills at almost iho plains level, Bhotan Ghat, Raidak River, cf 2» 
26-1-22. Mr. N. B. Kinnear has shown me a specimen I'ecently obtained by the 
2 nd Mt. Everest Expedition at 12,000' in summer from the Chumbi Valley in 
Tibet, and there can be little doubt this speciet is extending its distribution 
limits. Dikohu, Tista Valley, 2,160', 22-2-20* and 13-3-20,* and at a somewhat 
lower elevation to the south of this place, to even 8,800' in Lachung, where 1 saw 
a pair in the mnter, 28-2-20.♦In Gangtok at 6,800', 21-2-20* I observed this Tit to 
be gregarious for the first time in large parties of fifteen to twenty birds composed 
entirely of this species, foraging on the groimd. It breeds commonly in the 
Rungbong Valley from 4,6b0'-5,000' in April and May; clutches sometimes 
number seven eggs (4-4-18). 

Ton specimens examined: 

6 ^Ving 65-67, av. 65-9. $63-64, av. 63*3. 

Soft parts: Iris, hazel; bill, homy-black, tip and edges of lower mandible 
lighter; tarsus, plumbeous-blue. 

i6« The Red headed Tit. iCg^ithaliscus concinna iredalei 

(Stuart Baker). 

Strictly sedentary. Occurs at elevations of from 6,000'-7,600' on the Outer 
Hangta, not moving to any appreciable extent below its lowest limits in the cold 
weather. In the Interior observed above ("hungthang in the Laohung Valley on 
the 11*3-20* at an elevation of 6,000'. Around Singhik at 4,600' on the 12-3-20* 
and between Singhik and Dikcha in the Tista on the 13*8 20* at an 

^devation of d^SOO^. Mai (**Khola'’) Valloy, East Nepali commonly oooors 
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from 6,000^7,000^ The distribution m «tat^ generally frona 6,000^10,000^ is, 
in the latter instanoe, undoubtedly too high an altitude for the !^ttem Himala' 
yas as it does not overlap in its distribution with JEf. iosohietoB. GopaI«^ 
dhara, 4,720^ 16-7-21* a pair of these Tits amonj^st a large party of small birda 
composed of PhylloBoopi, Zosteivpi, Certhia diaeolor (pair). &o., &o., searohing 
the trees around the compound daily, particularly bad weather; this elevation^ 
at this time of the year being consider^ worthy of record. 

Nine speoimeDS examined; 
cT Wing 47-61; av. 49-8. $ 46*49. 

i7« The Rufous-fronted Tit. iCgrtthallscus ioschistos 

(Hodgs.). 

This charming, diminutive species shares in all the varied actions of the true 
Tits. It seems to be impervious to cold and its copious plumage is significant 
of this fact. It is generally distributed at elevations of from 9,000'-10,000', and 
rarely descends under stress of weather except perhaps evading the heavy snow¬ 
falls in winter, when its zonal distribution is modified from 8,000'-9,0(K)', and 
then may be found in small parties of eight to ten individuals, otherwise only in 
pairs in April, May and onwards, Kalo Pokhari, Nepal side of the Frontier, 
9,600', d 9 12-4-12. Sikkim side of the Frontier, 10,000', d $ 18-4-12. 

d 5 27-4-12. One pair also observed at 10,000', 19-6-12.♦ Partial to 
Rhododendron forest (below the belt of the pines at the breeding season), 
Blanford states “ probably only pine forest ** where he met with it on 
two occasions only in the autumn; Lachung Valley at 10,0(X)', Lacben Valley 
at 9,000'. My own experience is that birds give the pine forests a wide berth if 
they can obtain sustenance in other more favourable haunts. It occurred around 
Karponang in the winter, 9,600', d $ 24-3-17. Lachung, common around 8,800' 
and lower, from the 25th of February to the 11th of March 1920, frequenting light 
trees, bushes and scrub-growth adjacent to the river; absent from the jtine forests 
which ^vere practically devoid of all insect and in consequence bird-life, a single 
pair at an extreme, high-wdnter limit of 9,600', 28-2-20. ♦ 

Eight specimens examined: 
d Wing 66-60; av. 66*8. $ 66-67 ; av. 667. 
iris, naples (dark lemon) yellow. 

18. The Yellow-browed Tit, Sylviparus modestus modestus 

(Burton) 

Sparingly distributed, yet locally common. Found from an elevaiicn of 
6,600'-9,^'. On one occasion obtained at Gopaldhara at 6,000', 9 26-12-20, 
and a probable record for Singhik in the interior of Sikkim, at 4,600', 24-2-20.^ 
Lachung, 8,600', S 27-2-20, a few binls noticed. Kalo Pokhari, 9,500', several 
obtained in March and April, 1912. Scnohal, 7,600', S 7-2-17. Semana 
Basti, (below) at 6,600', 8-2-18.* 

Easily overlooked and most difficult to locate owing to its insignificant size 
and d\ill green plumage, as it haunts the tops of the trees when in leaf, at times 
it may be seen amongst low tree-growth. Oates dosoribos a ring of feathers round 
the eye yellow, edge of wing and the under wing-coverts bright yellow ; these 
oolours are absent in my specimens which would be more aptly described 
greenish-white: in one example, d 18-3-12, the edge of the wing hardly showiilg 
any imperceptible difference in colour to require notice. 

Seven specimens examined: 

d Bill from feathers at base 5-6*6, ay.6*9; wing 68-64, av, 60*6. 

$ ffiU 4-6*6^ Ml 64 ; wing 56-68| av.664. 
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19. The Indian Black-shotted Yellow Tit. Machlolophns 
spllonotos spllonotus (Blyth). 

Sparingly and locally distributed. Resident at as low an elevation as 4,700' in 
ihe mterior of Sikkim, (Singhik, February, 1020). Found generally at 6,600'- 
S,000', on the Outer Ranges, The elevation of 3,000' as stated by Oates, is in need 
of revision, as it is far too low a limit for the Sikkim Himalaya. Observed near 
‘Ohoom at 7,200', 17-M7.* A pair obtained in the Mai. (“ Khola ”) Valley, 
East Nepal, 28-3-12, at an elevation of 8,000'approx., also, a S and a ? 
obtained on the 27-4-12, at 7,000' approx. Soft parts : Iris brown; bill dark 
plumbeous-horny; tarsus bluish-plumbeous. 

30 . The Sultan Tit. Melanochlora sultanea sultanea 

(HcxIl's.). 

Confined to the hot, steamy valleys. Commonly occurs in the Tista Valley 
at low elevations up to 2,600' at Dickchu, 23-2-20*. A small party once observed 
in the Kiingbong Valley at 3,600' in January 1012, denoting an upward 
movement. 

31 . The Himalayan Cole-Tit. Lophophanes ater acmodius 

(Hodgs.). 

Resident throughout the winter at high elevations along the Single La Ridge. 
Commonly occurs from Tonglo to Phalut at 10,000'-12.000', from January to 
March, and numerous around Kalo Pokhari at 10,160', in April and May, 
similarly on the Nepal Sikkim Frontier. Karponang, 9,.600', in March 191*7. 
Lachung, 8,800' observed in February and March 19^, seeking food amongst 
the scrub-growth around the village in severe weather. Blanford records it as 
le» common than the other two species, but far from rare in the pine forests 
with a similar distribution. 

Five specimens examined: 

fS Bill from feathers at base 7 ; wing 58-60, av. .69. 

2 Bill 7 ; wing 65-68, av. 66*7, 

3 3 . The Sikkim Black Tit. Lophophanes rufonuchalis 

beavani (Blyth). 

Resident on the Outer Ranges with a similar distribution ♦» elevation as L. a. 
cemodius. but more plentiful. Tonglo, 10,0(X)', January. Kalo Pokhari, 10,160'* 
March, April, May. Occurred around Lachung at 8.800' in February and 
Marvh 1020, being driven with inclement weather into the village. Blanford 
.records it as by far the commonest Tit in the pine forests of Sikkim, both on 
the Cho La R^ge and in the northern valleys. 

Nine specimens examined: 

^ Bill from feathers at base 9-9*5, av. 9*1 ; wing 67-72, av, 70. 

2 Bill 9-10, av. 9*3 ; wing 64-69, av. 60*5. 

Soft parts ilris dark brown; bill honiy-blaok; tarsus plumbeous, 

33. The Brown Crested Tit. Lophophanes dichrous dich- 
rous (Hodgs.). 

GoOlitionly ooedrs as a resident on the Outer Ranges from an devotion of 
9,000'-12,000'. Less numerous in the interior of Sikkim where I have noticed a 
marked disparity of its numbers compared with the oth^r Ode-Tits. 

Pai^eA 61 this Tit, L.a. asmodius and L.r. bearani seen on miifierous oooasions, 
«oooupied taking food o4i the ground amongst the snow, partioularly when 
loiraging between dwarf rhododendron and birch oh the motmtain slopes and 
eommits in Januaiy and February. I did not observe it in the Lachung VaJltg^ 
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in February and March 1920. I may also have overlooked it in taking down 
my notes at Karponang in 1917. Blanford records it from 8,000'-13,000 
(August, September), northern Sikkim. 

Six spooimens exa^ned : 

^ Bill from feathers at base 8-9, av. 8*5 ; wing 71-74, av« 72*5. 

2 BiU 7-8, av. 7*4; wing 67-70., av. 68*8. 

Soft parts : Iris red-brown ; bill homy-black ; tarsus slaty-plumbeous. 

FjlHILY—Pab/luoxobnithii)^.. 

24 . The Great Parrot-billed Babbler* Conostoma aemodiuit 

(Hodg>}) “ Tuti ’* Paharia* 

Sparingly distributed on the Singile La Ridge. More plentiful in the 
mountains of the interior at 10,000'-12,000'. Kalo Pokhari, 10,500',^ 27-4-12, 
secured on the Sikkim side of the Frontier, in “ maling ** bamboo-growth. 
Karponang, 10,000', d 24-3-17, one of a pair, surprised near the roadside in 
dense bamboo thioketa 

ISvo specimens examined: 

cT Bill from feathers at base 22 ; wing 125-128. 

Soft parts: Iris stone-yollow, (y^ow oohreous-stone); bill ochreous- 
yellow, lighter at tip; tarsus ochreous-plumbeous or plumbeous-homy; claws 
of a similar shade. 

2 $. The brown Suthora. Suthora unicolor (Hodgs.). 

Resident in the Interior of Sikkim from 6,500* ^ and at 10,000* on the Singile 
La Ridge, correspondingly with a suitable, dense bamboo-growth which is the 
habitat of this Crow-Tit in common with other interesting species. It occurs 
both on the ridges in the outer ranges and in the valleys of the far interior; 
as it is strictly i^entary I am conlident I located these birds in the identical 
place where Blanford recorded them from. Occurs sparingly on Tiger Hill, 
above Darjeeling. Obtained at 8,500', 28-9-19. (O. E. Shaw). 

Kalo Pokhari, 10,000', A 2-5-12, $ 7-^12, found in parties of half a dozen 
or thereabouts, so could not yet be breeding. 

Kedom, Lachung Valley, 6,500', AS 26-2 20. 7,200', 2 26-2-20. 

Five specimens examined: A ^^o^ feathers at base 14-15, av. 14*6; wing 
85-92, av. 88*8. 9 BiU 14 ; 14-6; wing 88. 

Soft parts: Iris stone-gr^ of a beautiful tint; bill 6ediy-yeUow for two- 
thirds, remaining portion at tip of both mandibles lighter yeUow; tarsus 
greenish-grey. 

a6. The Black-fronted Suthora. Suthora poliotis humii 

(Sharpe)* 

Found at a lower elevation than Suthora fvlvifrone, probably <ibout 6fi00'^ 
3,000' on the Outer Rangee and as low as 4,500* in the Interior* More addicted 
to a varied tree and scrub-growth, and therefore more generally distributed 
but far from common; a pair of birds or at the most a smaU party accom¬ 
panying a mixed assortment of Babblers, etc., Kalo Pokhari, Mai (*'Khola’') 
VaUey East Nepal, 7,500', A 7-3-12, obtained in dense bamboo-growth. 

Singhik, 4,700', A 24-2-20, probably three or four pairs in a mixed party of 
small Babblers, inclusive otf a pair of MaoUolophue epilonotw, Go^dhara 
5^700', 26-3-18,* evidently one pair only. I'had observed a small party at 6,000'’ 
on a previous occasion. Not previouety recorded for Nepal 

Oates states Sikkim where this species appears to be common at and ** above 
Daijeeling *’• This locality can only reieft to Senohal to the south, and these is 
eveiy hk^hood of it stiU being found there in much the same quarters as 
Buikora unioolor has been locat^ 
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Plate 111 . 



SINGILE LA llliXiE. 

Looking south to Saudakphu from Phalut. February, 1912. 



H. S. Photo 


SINGILE LA UIDGE. 

Looking souih to Tonglo from Sandakphu. March, 1912. 
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Two speoimens examined: 

^ Bill from feathers at base 7; wing 45-47. 

I^ft parts : Iris brown; bill black. 

27. The Fulvous-fronted Suthora. Suthora lulviffons 

fulvifrons (Hodgs.) 

Sparingly distributed on the Singile La Ridge, more plentiful in the Interior 
of Sikkim at aUUvdes of 9^000*-/OfiOO* in suitable localities, wherever the dense 
prong and ** maJing ” bamboo covers the mountain slopes, as it apparently 
only frequents this habitat. Prong is the Lepcha name for the bamboo 
Ai*y,ndinaria aristata^ Gamble., 10,000' and upwards. Mating (Paharia) A, 
TaeejnoBa Munro., 6,000'-9,000', 15'-20' in height. Kalo Pokharj, Nepal side of 
the Frontier, 9,000', ? 24-4.12 ; 9,500', 7-5-12. On the Frontier, 10,000'. 

S 9 22-5-12, all obtained in dense thickets of “ maling ” bamboo; they feed 
in a great measure on vegetable substances and the insects in the crevices of 
the unopened sheath of the bamboo. Karponang, 10,000', c? 9 9 18-3-17, 
secured out of a large party of twenty to thirty birds in “ prong bamboo 
Jungle. 

Six specimens examined: 

d. Bill from feathers at base 7, av. 7; wing 56-57, av. 56‘7. 

9 Bill 6*5-7, av. 6*8 ; wing 55-56, av. 55*5. 

Soft parts:—Iris red-brown; bill homy-pink; culmen with a broad’band 
dark-homy ; tarsus brownish plumbeous. 

28. The Red-headed Suthora. Suthora ruficeps ruficeps 

(Blyth). 

Recorded for Sikkim. I have failed to locate it, and I have no hesitation 
in stating it to be decidedly rare. Probably confined to a restricted area in the 
interior. 

29« The Red-headed Parrot-billed Crow Tit. Pslttlparus 
ruficeps ruficeps (Blyth). 

Locally distributed and a partial migrant^ occurring irregularly in '' the rains 
in the Rungbong Valley, evidently it extends by dispersal in an upward direction 
at the nesting period and recedes towards the plains during the cold weather.’* 
Nagri-Spur, at 3,800', a small party observed on the 11-1-12, in dense se¬ 
condary bamboo and reed-growth. Mangpu at 3,700', a small party in scrub- 
growth. Gopaldhara, 4,000', observed about a dozen birds mixed with Aotino- 
dwa, MeHa, etc., keeping up a lively commotion on the 17-7-16.♦4,200', six birds 
noted hereabouts on the 4-4-17.^3,500'-3,600', a pair seen in company with other 
small birds. Babblers etc., amongst the bamboos, 7-6-21. ♦ Three located in tho 
“ siris ’* trees in the garden on the 18-5-20.* These records constitute the whole 
evidence available from personal observations. 

Obtained at Namchi, 4,600', 16-12-12. (G. £• Shaw). Recorded breeding 
in May at 2,000', (Gammie).^ 

30. The Qrey-headed Parrot*bilIed Crow Tit. Pslttlparus 
gularls gularls (Gray). 

Evidently rare and locally distributed. Recorded, for Sikkim at 6,000'- 
8,000', by Oates. The high hmit evidently refers to Ik^delU's mention .of its 
nesting on the 17th May. Mangpu at 3,600', d 5-11-21 and at 3,600', 9 
18-12-20. (G. E. Shaw). 

These are the only records that have come to my knowledge during ten 
years. Represented in the National CoUectioh by specimens from this same 
locality (Gammie) and other specimens from Sikkim collected by Blaoford, 
Maiid^ and others. 
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Family—TimaliidwB. 

Sub family—TiMALiiNjE. 

3f. The Rufous-necked LfiusThlng-Thrusb^ Dryenastes 
ruficollls (Jard. & Selby). 

Recorded by Oates ** probably not above 4,000^ and mostly at the foot of the 
hills.” Resident in the Htiogl^ng Valley up to an elevation of 4,55(y» where 
it is only found in patches of rank grass, reeds and mixed light tree-growth 
along the bed of the hver. Occurs up to an elevation of 4,100^ around Mangpn 
and at all intermediate elevations in the Tista Valley, and reported from near 
Binohenpong at an elevation of 5,400'. (C. M. Inglis). Essentially a plains 
Laughing-Tl&ush which has extended its distribution both in the valleys 
of the outer ranges and in the interior, wherever this more or less necessary 
habitat supplies the required seclusion and its wants. The minor mlle^/8 of 
ihe outer hille ordinarily do fwi support a plains fauna above an elevation of 'J^600\ 
while strict low-eUvation species invariably occur in the I'ista Valley for a distance 
of some fifty odd miles from where the river disgorges its waters into the plains^ 
and in many cases reach a corresponding^ higher altitude. The dispersal of this 
species into the valleys of the interior provides an excellent case in point. 

33. The Qrey-sided Laughing^-Thrush. Dryonastes c»ru- 

latua caerulatus (Hodgs.). 

This Laughing-Thrush appears to have a better defined status in the lengthy, 
deep valleys than it has in the minor valleys to the west, although generally it 
is somewhat locally distributed. Occurs around Gopaldhara in the Rungbong 
Valley at elevations of from 4,500'-4,700'. Obtained above Mangpu at 5,600', 
(G. S. 8iiaw) and at Rinchenpong at 5,400', (0. M, Inglis). Gamraie mentions 
it as breeding in the Tista Valley from 3,5()U'-5,000'. 

33« The Himalayan White-crested Laughing-Thrush. 
Qarrulax leucolophus leucolophus (Hardw.). 

On the OtUer Ranges at the junction of the Balasan and Rungbong Rivers, 
is not found above 2,500' around Namsoo, and in the kholas ” on the Amboo- 
tia flat at 5,200'. In ihe Interior of Sikkim throughmit the Tista Valley reaches 
a lirmt of about 4/>00\ Oates records it up to 6,000', so far I have failed to locate 
it at this elevation. Gammie refers to it breeding in the Tista Valley up>to 
.3,500' and doubts Hodgson’s breeding Hmits of 5,000' or 6,000' as above quoted. 
(Hintio’s Xests and Eggs of Indian Birds. [Oates] Vol. I, p. 47). 

34. The Black-gorgeted Laughing-Thrush. Qarrulax 

pectoralls pectoraHs (Gould). 

Commonly found at low limits in the Great Rangit and Tista Valleys. Ob¬ 
tained as high as SA0(f above Mangpu, (G. £. Shaw). Entirely absent from 
t ho Rungbong Valley, even at the lower reaches of the river around Namsoo, 
where thm is ample undergrowth in the forest; no single occurrence has oomo 
to my notice. The erratic distribution of this Laughing-Thrush is another 
instance in proof of an extensive penetration in the deep v^leys of the interior. 

3II. The Necklacad Laughiug-Thmsb* Qarrulax meitlH- 
gar manillger (Hodgs.). 

Ooeani at low limits in the Great Rangit k Tista Valleys. Obtained up 
to an elirration of S,9O0\ (G. E. Shaw). Apparently it has no status in the 
minor ralJ^s to ihe west at any altitude approaching 2,000', as at Namsoo, 
whm'a certain, few * plains sp^es ’ are to be found. 
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36* The White-throated Lauehiiisr’Thrttsh. Qarrulax 

albo^ularis albo^^ularis (Qould). 

Very locally distributed, yet found in large parties in favourable localities 
at an elevation of not less than 0,000\ 

Mai (“ Khola ”) Valley, East Nepal, 5^ ^, 3 2 ?, 8,500', 22-3-12. Observed 
sparingly along the Ridge above Pokliaribong on the Nagri Spur at 6,000'. 

A party of about eight individuals observed in forest below Semana Basti at 
about 6,700', 6-5-23 at a time of the year when other species of Laughing- 
Thrushes of lower elevations are only to be found in pairs. Oates records this 
apeoiesatall elevations up to 8,000' or 9,000'. This distribution is erroneous 
ior the Sikkim Himalaya. 

37. The White-spotted Laughinsr-Thrush. lanthocincla 

ocellata ocellata (Vig.). 

” Moon^li Bhiakoorah,*’ (Paharia) so called owing to its spotted back resom- 
t)Iing in some measure the Tragopan which is locally called the Moonal. 

Occurs on the 8ingile La Ridge, Nepal-Sikkim Frontier, at elevations of 
■from 9^oOO^-I()yOO()\ Odd birds are to be found at the extreme limits in winter 
at on Tonglo, 26-1-12; Kpecimens collectcxl from January to August. 

Soft parts; Ins stone-yellow; bill homy, abroad band on oulmcn shading 
into the colour of the lower mandible at the edge of the bill; tarsus fleshy 
tinged above dusky. 

38. The Rufous chinned Laughing-Thrush. lanthocincla 

rufogularis rufogularis (Gould). 

Recorded as found chiefly from 5,(K)0'-8,(X)0'. This distribution for Sikkim 
Jind the hills on the North front ier of Upper Assam is erroneous. Locally distri¬ 
buted at “kite elevations'' in the foot-hills. It OCX nrHinthoTiHia Valley from 
3,700'-3,900', (G.E. Shaw), and in the Great Rangit Valley, Lentam at 4,500', 
-<C. M, Inglis). It thus has some status in the deep valleys of the interior. 

39. The Sikkim Red-headed Laughing-Thrush. Trochalop- 

terum erythrocephalum nigrimentum (Oates). 

Generally distributed from 4y000'-7y000^ or even $,000', and obtaine^l on 
Sandakphu duritig tlie winter at l0,500\ 15-2-12, one of a pair. 

Plentiful around the station of Darjeeling throughout the whole year, as this 
iipecies in common with the rest of the Laughing Thrushes is strictly sedentary. 
It will be noticed, on the Outer Hanyesy 1 n*cord a higher distribution for this 
apecies in comparisern with T. snbunicolor, 

40. The Nepal Crimson-winged Laughing-Thrush. Tro- 

chalopterum phoeniceum phoeniceum (Gould). 

Occurs plentifully in the Rungbong Valley from .S,000'-6^000', and has been 
ifecordefl at almost the plains-level from the Biixa Dooars, (C. M. Inglis). 

Gopaldbara, 6,800', S 2 »24-10-2l,* in dense under-growth in forest, evidently 
^Mjours at the upper limits of its range during “ the cold weather.’* 

41. The PIAin-coioured Laughing-Thrush. Trochalopterum 

subunicolor subunicoior (Hodgs.) 

Notwithstanding this Species is well represented by Mandelli’s specimens fiom 
the interior of SiWm in the B.M. Collection, it appears to be extremely local 
Md sparingly distributed. It oocum in the Mai Valley in Bast Nepal at elevations 
4)f e,000'»?,000\ The eleyation of 11,000' as stated by Oates is in need of revi¬ 
sion in modifloatioB for the Outer Ranges. I have faiM to locate this Laughing- 
20 
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ThroBh in any other part of the country. Blanford obtained it at 0,000' in the 
Lachung Valley and at 11,000' on theCho La Range, where in the interior 
it occurred higher than Uh congener T, e, nigrimentum, 

42. The Black-faced Laughing-Thrush, Trochalopterunt 

affitiis affinis (Blyth). 

Oates rightly records this species up to an altitude of 13,000', which is no doubt 
a summer limit as they come lower dimn in winter in the IrUerior to an appreciable 
extent tethich is not noticeable on the Outer Ranges. This is the only instance 
of a descent to lower limits that I am aware of amongst the Laughing-Thrushes^ 
and is easily accounted for by the nearness of the snow-line hereabouts. Blan- 
ford’s remark*’ ranges above all other forms and is subalpine,” is very appropriate* 

Occurs in parties in the winter at 20,000' on the Singile La Ridge. Observed as 
low as 6,350' at Chungthang, in the latter days of Feb^ry 1920: a striking diffe¬ 
rence in altitude at a similar period of the year. 

Chungthang, 24—26-2-20, several in the vicinity of the few scattered dwellings 
comprising the village; at this time the maidan was occupied by numerous 
Blackbirds, Thrushes, Redstarts, Ac., and those Laughing Thrushes came well 
out into the open, always with an eye to a secluded retreat near-at-hand; all 
had disappeared on my return on the 11-3-20,* specimens obtained on the 
former occasion. 

43, The Blue-winged Laughing-Thrush. Trochalopterum 

squamatum (Gould). 

Generally distributed in suitable localities from 4,600'.7fl00* to the west ot 
Dai:jeeling and occurs in East Nepal at similar altitudes, but nowhere approaches 
the low limit of 2,000' as stated by Oates. In the Tista Valley it has a distri¬ 
bution in elevation from about 3,900'-8,000', (G. E. Shaw). 3,600' upwards, 
(Gammic). 

The sexes differ as follows according to my sexed specimens. Male ; Lores, 
forehead and ear-coverts grey; back and breast more olive than in the female ; 
tail black. Pemalo : Lores, fon'head and ear-coverts rufous; back and breast 
tinged rufous; tail tinged olive; upper tail-coverts deep rufous in comparison 
with the male ; this last character, how'ever, does not always hold good ; one of 
my specimens has a conspicuous white patch on the throat. There do not 
appear to be any specimens of Trochalopterum linealum lineatum (Wig.) from 
Sikkim in the B.M. Coll., the species occurs in West Nepal though the exact 
limits of its distribution to the east is indefinite. 

.44. The Striated Laughing-Thrush. Qrammatoptila striata 
striata (Vig.), Bhiakoorah ” Paharia, Used without dis¬ 
tinction for all Laughing-Thrushes and even Scimitar Babblers, 
sometimes with the addition of a vague prefix. 

Commonly occurs on the Outer Ranges from 3,500'-7,000' or somewhat higher. 
In the Interior of Sikkim to be found around $,S00\ above IMkchu. Occurs from 
4,600'-7,600' above Mangpu and upwards to SenchaL (G. E. Shaw). Recorded 
by Oates for the Himalayas from 6,000'-9,000' which is in need of correction for 
the Eastern Himalayas at all events. 

45, The Bengal Babbler. Turdotdes terricolor terricolor 

(Hodgs.), 

A Babbler, generally and commonly distributed in the Sikkim Teral 

and Bhotan Booars. Recorded ** appears to ascend the hills to about 6,000^ 
With the exception ol the following record, neither Mr. G. K Shaw nor mysell 
^ve met with it at anything approaching this altitude. 1 have no hesitatiop 
In regarding this oocorrenoe as merdy a^dental* as it is extremely unlikely 
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to bo overlooked. Gopaldhara, 4,550^ 4-5-21,* a pair observed hereabouts;: 
these birds rose at my feet to settle on an adjacent tree whence their vivacioua 
movements, particularly a whirling oscillation of the tail,were veiy pronounced. 

46. The Slaty*headed Scimitar-Babbler. Pomatorhinus 

schisticeps schisticeps (Hodgs.) 

Evidently confined to the lower foot-hilU, Obtained in the Tista Valley below 
Mangpu at 3,800', (G. E. Shaw). Entirely absent from the minor valleys in the 
west of the Darjeeling district at anything approaching this elevation. Mandelli 
is mentioned as having obtained it breeding at Namtchu(Namchi) and Yendong. 
The first-named place is overlooking the Groat Rangit Valley, the whereabouts 
of the lost locality is unknown to me unless it refers to Tendong. 

47. The Nepal Coral-billed Scimitar-Babbler. Pomatorhi* 

nus ferruginosus ferruginosus (Blyth.) 

Sparingly diKtributed. Occurs at elevations of from 4^000* 6,000' in the Rung- 
hong VaSen, So far Mr. G. E, Shaw has failed to obtain it in the Tista Valley 
where Gammie obtained it breeding at 5,000'. There is a likelihood of it being 
overlooked as it is anything but a common bird. Evidently less numerous in 
Sikkim than it was in the far Eastern Himalayas (Daphla & Miri Hills) at similar 
altitudes. 

48. The Nepal Rufous*Scimltar-Babbler. Pomatorhinus 

ruficollis ruficollis (Hodgs.) 

Generally distributed from 4,700' in the Rungbong Valley to as high as 10,000' 
on the Singile Ixi Ridge in winter, at which last-mentioned elevation it has been 
observed in pairs in company with parties of small Babblers. Obtained at9,600,' 
$ 6-2-12, and around Mangpu, at 6,000', (G. E. Shaw), also at Rinohenpong at 
6,400', (C.M. Inglis), Ri^ap (Rasbab), 4,600'. (Gammie). Gopaldhara, 
5,800', d 2 24-10-21, in forest undergrowth, a pair only. 6,600', 
18-6-23*, youngsters on the wing, accompanied by their parents, on the forest 
outskirts. In my experience there appears to be a mark^ absence of Scimitar 
Babblers in the Interior of Sikkim, despite a suffloiency of undergrowth; where 
there is a paucity of this vegetation, even in forested country, there is little 
chance of meeting with them. These birds are not gregarious as the Laughing- 
Thrushes and invariably occur in pairs. 

Soft parts : Iris crimson-brown; bill, basal half of upper mandible black 
tapering along oommisure, remaining portion yellowish-homy, deepest at gape ; 
tarsus pale plumbeous-horny ; soles dull plumbeous-yellow. 

49. Harington’s Rusty-cheeked Scimitar-Babbler. Poma* 

torhinus erythrogenys baringtoni (Stuart Baker). 

Commonly occurs and is quite the most plentiful of all the members of this 
genus. Found in the Rungbong and Mai Valleys from S,SOO'-6,SOO', Obtained 
as low as I,S00' in the Tista Valley, (G. E. Shaw). An elevation of 10,000', 
as stated by Oates, is far too high a limit for the Sikkim Himalaya. Breeds 
veiy early in comparison with some of the other Babblers. Young birds to the 
number of four in the nest, 27-4-12, at 7,000' ai)prox, Mai “ Khola ”, East Nepal. 

50. The Slender-billed Scimitar-Babbler, Xiphiramphus 

superclliaris Bl^th. 

Evidently not previously recorded from Nepal, Hodgson records it breeding 
from 3,000'-6,0(X)'. 1 have failed to meet with it at anything approaching these 
limits. Gammie, obtained it on the Mahaldenim Ridge at 7,000' breeding. 
Kalo Pokhari, Singile La Ridge, Obtained both in Nepal and Sikkim, April and 
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eUvationaof from 8.0d0^*t(y,000\ ItwM fotuid duriiig thetie months 
in pairs in the dense maling ** bamboo thickets on the mountain slopes. 
Its call is unmistakable^ yet not easily described in ^^Uables. 

Soft parts: Iris pale stone-yellow; bill dusky-black, lightish at tip of 
lower mandible ; tarsus and claws, plumbeous. 

51. The Bengal Red-capped Babbler, Timalia plleata 
beng^alensis (Godw-Aust) 

Reoowled for the lower hiUs along the border of Sikkim, &c. Obtained in (he 
plains of the Darjeeling district (G. E. Shaw), and I have observed it in “ low- 
lying ” ground, a few miles out from the base of the hills in the Eastern Dooars. 
It is unlikely to be found in the valleys, unless it has worked its way along the 
beds of the main rivers, lavishly overgrown with reed and heavy grass-jungle, 
There is small chance of locating it anywhere else, and the foot-hills are out 
of the question as they are covered with forest. 

53 . The Rufoua-bellled Babbler, Dumetia hyperythra 

(Franklin). 

Probably this Babbler has a clearer defined status to the west of this area, 
though recorded for the Lower valleys in Sikkim. Its whereabouts is un¬ 
known to me. It is not represented from the Sikkim Himalaya in the B. M. 
Oollection. 

53, The White-headed Shrike-Babbler. Qampsorhynchus 

rufulus rufultis (Blyth.) 

Occurs in the Tista Valley at low elevatums where I have observed it com¬ 
monly between Melli and Tar Khola. 

To my mind I associate this Babbler, as typical of a host of others, with 
Bteep, broken ground, thickly studded with bamboos and a diverse tangle of 
eecondary undergrowth,—a different phase of verdure to that of the grander 
forested tracts which do not tuxdeigo a transformation of colour to the same ex¬ 
tent, yet are similarly subject to a period of prolonged drought foUowed by 
months of an incessant deluge; when the whole aspect of the vegetation 
suddenly passes rapidly from varied tints of brown to vivid greens. Nowhere 
are these ^eots seen to better advantage than in this valley, when at times ; 
it seems as if every living plant was endeavouring to extract the last ounce of 
moisture and nutriment out of the shallow soil, awaiting the never-failing 
monsoon, when all forms of life are bathed in drenching rain and steamy heat. 

54. The Indian Yellew«eyed Babbler. Pyctorhis sinensis 

sinensis (Gmel.). 

The exact status of this Babbler in the Sikkim Himalaya is very obscure. 

Recorded for every portion of the Empire and found in the hilla up to 6,000', 

I have signally failed to locate this Babbler and very much doubt if it occurs 
tinlesa at the plains-leveh Represented in the series of the B. M. Coll, by 
one specimen from Sikkim and three from Darjeeling without other data as 
io exact localities, etc. 

BB* Mandelll’s Spottad Babbler. Pelldrneam ruficeps 
ntandellli (Blanf.) 

MsMy ooiiftned to the Terai of foc^hiUsi which supports a pUiiU fauna. 
Cotota around Namsoo up to 3 , 000 ', and below Mangpn in the Tista Valley 
ojp io ad elevation of 3 , 800 ^, (G, E. Shaw); 





MAI (“KHOIiA”) VALLEY, EAST NEPAL. 

From Kalo Pokhari, May, 1912. 

Forest of Oak, Chestnut, Magnolia, Rhododendrons, Maples, Laurels, Ac., Ac. 
Haunts of Tantlmcincln ocellatum, Xiphirhynrhus superciharis, Lioparus chrysohs, 
Arboraphila iorqneola, Tragopan satyra, Ac., &o. 
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56. The Lonf-billed Wren-Babbler RImator malacoptilus 

(Blybh). 

Rare. Gopaldhara, 6,000', 1-2-21*. A pair in forest uuderpowth with 
their usual learlessnesa. Although they were under observation within a 
few paces I was unable to follow their movements for more than a brief 
interval as they shipped away like small rodents in the broken and steep* 
ground. Keoorded, only at considerable elevations.” What is inferred by 
this distribution is evidently incorrect as it has been more frequently met with 
at moderate ekvaiione. 

57. Abbott’s Babbler. Malacocincla sepiaria abbotti 

(Blyth). 

Obtained at plaine-Uvela around 600' elevation in the Darjeeling district 
(G. E. Shaw). 

58. The Nepal Babbler. Alcippe nipalensls nipalensis 

(Hofl|:8.). 

Commonly distributed from the plains level up to fl,000\ Veiy partial to* 
thick cover in general with numerous other small Babblers. 

59. The Black-throated Babbler. Stachyrls nigrriceps 

nig^riceps (Hodgs.) “Moo?tay”, Pabavia. 

Commonly occurs from the plainsAevel np to 6,0()(/ nt all events. I have no* 
record of it attaining 10,000' in summer as stated by Oates. Breeds at all 
intermediate elevations. Equally plentiful, both in the interior and on the 
outer ranges. 

60. The Nepal Qolden-headed Babbler. Stachyris chryssa 

chryssea (Blyth). 

Generally distributed and fairly numerous at similar altitudes as S, nigriceps. 
Commonly nests around Gopaldhara at 4,500'-6,600'. Apparently not much 
in evidence around Mangpu, yet it occurs in the upper reaches of the Tista 
Valley around Toong at 3,850'. 

6i« The Red-headed Babbler. Stachyridopsia ruficeps 

ruficeps (Hlytb). 

Found at all moderate elevations upto 7.500', Tonglo, cT ? 25-6-12. More 
numerous below 6,000'. Obtained at elevations of from 6,200'-7,400' on the 
eastern side of the district above Mangpu, (G. E. Shaw). Broods commonly 
around Gopaldhara and in the Mai “ Kiiola in East Nepal 

6j. Baringtoti’s Red-fronted Babbler. Stachyridopsis 

rufifrons ambigua (liarimjtou). 

This Babbler occupies a lower zonal distribution area than S. ruficeps. 

Obtained in the Tista Valleg. March and April, at elevations of from ^.600'* 
2.000', (G. E. Shaw). A locality where numerous plains*spccios penetrate* 

the hills which species are entirely absent or poorly represented at similar 
elevations to the West. 

63. The Yellowobreasted Babbler. Mixarnis rubricapilla 
r u bricapil la (Tick.). 

Probably does not occur beyond the base cf the where it has been 

obtained at the plains-levcl (G. £. ShawX 
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64. The Dusky-irreen Babbler. Pseudomlnla cinerea 

(Bljth). 

Extremely locally distributed. Occurs in the Interior at elevations probably 
Slot exceeding 4,000' in the hot, moist valleys. Toong, Tista Valley, 3,850', 24- 
2 *20. I found these birds in a mixed company of other small Babblm of which 
StaohyrU okryemg was noticeable in light tree-growth on this occasion, 
which was somewhat at voiianoe to my experience in former years when they 
freely came under my observation in the Miri Hills on the Assam frontier; 
they were then exclusive in their habits and kept apart from the mixed assort¬ 
ment of birds so frequently to be met with, when on their rounds. 

65. The Chestndt-headed Babbler, Pseudomlnla castanei- 

ceps castanelceps (Ilodga.). 

Generally distributed at elevations of from 3,500' in the Eungbong Valley 
up to 10,000' on the Singile I^a Ridge according to season ; so far not obtained 
below 5,900' above Mangpu, (G. E. Shaw). Observed commonly between 
Shamdong and Singtam at :3,400\ 16-3-20. Frequents the bottoms of the vall^s 
in the winter months, gradually ascending with the advent of the wanner 
weather to its extreme limits; then found in company with Tits, Yuhinaa 

—a totally different assembly from its cold w^eather associates ; it 
breeds plentifully at 6,000'. Ghoom to Sookia Pokhari, 7,300', d 19-1-12. Kalo 
Pokhari, 10,000', J 17-4-12. Equally common in the Mai “ Khola in East 
Nepal, April and May 1912. 

66. Hodg:son*s Fulvetta. Fulvetta vinipecta vlnlpecta 

(Uodgs.). 

Recorded distribution “ 11,000' or more.” Mandelli obtained it breeding 

Senohal where it commonly occurs nowadays. 

Generally distributed from 7,000'-12,000', Observed below Semana Basti, 
at 0,500', 8-2-18.* Occurs at all intermediate elevations, irrespective of season, 
4 is numbers frequent the summit level of Tonglo at 10,000' in the winter, 
January and February 1912. Numerous parties in scrub-growth around the 
village of Lachung at 9,000' in February and March 1920. Evidently breeds 
around Jalapahar and Katapohar, circura. 8,000', as it commonly occurs there 
ill “ the rains.” 17-4-21,* numerous and obstrusive. Ghooin, 7,300', 19-1-12, 
large parties about, bitterly cold and misty weather. Sandakphu, 11,600', 
21 -6-12. Nest composed of moss, bents and strips of bamboo leaves enclosing 
a cup-shapod hollow lined with hair, containing three eggs of the recorded type. 

Soft parts: Iris pale greenish-yellow; bid upper mandible and terminal 
half of lowM* mandible dark homy, base of lower mandible pinkish-homy; 
tarsus and claws dull homy, somewhat lighter than bill in colour. 

67. The Qolden-breasted Tit*Babbler. Lloparua chrysotls 

(Hodgs 

Widely distributed but far from numerous. Occurs mostly at demtions of 
from 0,500'-10,000', at a somewhat lower zonal area throughout the year 
according to season, than Fulvetta vinipecta. Partial to dense growth on steep 
giound. Kalo Pokhari, Mai Khola”, East Nepal, 8,000'-10,000^ March 
to May. Lachung Valley, Sikkim, 7,200', 26-2-20, a small party intermingled 
with other small birds in forest. Sonada to Mangpu, 6,760, 19-6-21*, in small 
partis hereabouts in (*‘gopi”) bamboo thickets in forest. 

Soft parts: Iris brown; bill deep plumbeous ; base of membrane pinky* 
white; tarsus dark oohreous fleshy. 
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Sub-familj—S ibin, 

68, The Long-tailed Sibia. Sibia picaoides picaoides 

(Hodgs.)* 

Found from the haae of hilU vp to a Utile over 2,500\ An elevation of 5,000^ 
a» stated by Oates^ is much too high a limit for Sikkim. 

Namsoo, 2,000', 23-1-17*. A large party observed frequenting the flowers of 
thesimal (Bonibax) cotton trees. It camo under my observation beyond 
Singtam in the Tista Valley at 1,800' luFebniaiy' and March 1920. Obtained 
in the lower limits of the Tista Valley below' Mangpu at 2,500'. (G. E. Shaw). 

69, The Black-headed Sibia. Leioptila capistrata capis* 

trata (Vig.). 

In the Rungbong Valley occurs as low' as .3,400', and is found at all elevations 
•up to 8,.3()0\ (G. E. Shaw,) around which elevation it occurs on Senchal in the 
outer hills. In the Tista Valley observed at an extreme low elevation, near 
llasab, ot 1,700^ and 1,H50\ 15-3-20'*, frequenting “simal” (Bombax) trees whcMi 
in flower, and around Dickchu at 3'000' in Februaiy. Only recorded from 5,0t)0'- 
SOOO', On occasions familiar to a degree. Gopaldhara, 28-6-23*, a single bird 
came on to the verandah, searching the pots of geraniums in quest of spiders. 
This Sibia is a sprightly bird with a loud, pleasing wliistle. It is quite a 
characteristic feature of the bird-life in the station of Darjeeling. 

70. Blyth’s Sibia, Leioptila annectens annectens 

The typo locality is evidently Darjeeling and is thus recorded for Sikkim at 
AU elevation of 4,000' and upwards. Apparently only locally distributocL 1 
have failed to locate it anywhere in the vicinity of Gopaldhara at all elevations 
of from 3,450' to over 6,000', and it remains one of my desiderata. Informa¬ 
tion in respect to its status is lacking. Represented by mounted specimens 
in the Darjeeling Museum. 

The B.M. (^oll. contains 13 specimens. Febniary, Juno-August, November, 
without precise data of locality and elevation. 

71. The Nepal Bar-wing:. Actinodura egertoni egertoni 

(Gould). 

Commonly occurs in the Rungbong Valley at elevations of from 4,000'-6,000' 
And similarly in the Tista Valley up to an elevation of .5,500'. (G. E. Shaw'). 
This Bar-wing is much more partial to secondary growth of scrub than it is to 
well-wooded tracts, being much jess arboreal than the Sibias and in its habits 
ahow's in this respect some resemblance to the Laughing-Thnishes. 

7a. The Nepal Bar-wing. Ixops nipalensis nipalensis 
(ffodga.). 

More or less numerous at elevations of from 7,000'.70,20(/ on the Outer Banges, 
On one oocasion observed near Sookia Pokhan. It frequents the tops of the 
trees in parties at high elevations. Although this Bar-wing belongs to a genus of 
tropioal birds, it has a distinct Palwarctic distribution. 4,000' at its lowest limit 
as recorded by Oates is entirely erroneous for Sikkim, Singilc La Ridge, Nepal- 
Bikkim Frontier, slopes of Tonglo, oircum. 8,600'^ 20-1-12. Kalo Pokharl 

J0.000', <f ? 7-2-12, 10,160'$ 22-3-12., winter records. 

73. Hume’s Staphidia. Staphidia striata rufigenis 

(Hume). 

Obtained in the Tista VaUey at elevations of from SpOOiY-SfiOt/, (G. E. Shaw)« 
It is absent from the western parts of the district^ and has no status at similar 
elevations in the Rungbong Valley. 
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74* The Stripe*throated Siva. Siva atrigula 8tris:ul» 

(Hod^’a). 

Plentifully distributed from 6,600'-l0,800' on the SingiU La Midge, 0cour9 
around Singhik in the interior of Sikkim at 4^700% both these low elevations are^ 
undoubtedly extreme ** cold weather ** limit a On the Outer Ranges aumeroua 
at and below 7,000' in the winter yet nowhere reaches the 3,000' limit a» 
recorded for the Himalayas by Oatea Ohoom to Sookia Pokhari, 7,300', 3 $ $ 
19^112. Sendiab 8,000', 9 6-2-17. Mai Khola**, East Nepal, 10,000' and 
lower, 19th March to 8th May 1912,3 d d»4 9 $ • Blanford met with it on thw 
Cho La Range at 10,000' and in the Laclumg Valley at about 9,000' in the 
autumn of 1870, at which kxsalities and elevations it is absent in the winter 
according to my observations. 

75. Hodgson’s Blue-winged Siva. Siva cyanouropter* 

cyanouroptera (Hodgs.). 

Generally distributed on the Outer Ranges at all elevations up to 5,500', It 
moves down the slopes of the hills to some slight extent during the cold weather 
while its upper limit is exceeded in the Interior even in winter, when I saw an* 
odd pair in company with a party of Minla iynotincta at 6,800' in Gangtok on 
the21-2-20.* It is often to be seen around Gopaldhara at 4,700' in December 
and January, intermingled with Minlas and several Ftemthiue erythropterus^ 
or a pair of P. tnelanotig. Observed in parties on the Semana-Mirik Uidge^ 
at 6,000', 6-6-23. 

76. The Stripe-throated Yuhina. Yuhina gularis gularis 

(Hod};8.)‘ 

The first under-mentioned occurrence most probably denotes a descent from 
the Senohol Ridge, when two specimens were obtained on one occasion at Man- 
gpu, 3,800', 4-4-18 (G. E. Shaw), a remarkable record in altitude, up to 10,000'' 
on the Singile La Ridge, where it commonly occurs on Tonglo summit in January 
and February, and numerous at Kalo Pokhari at 10,160' in March. Found in 
parties which haunt the tops of the trees with lively twitterings. This Yuhina 
ascends the highest on the Outer Ranges in comparison with the other two sjTecies, 
and has a decided Palcearctic status, Blanford states *^Lc8S common than Y, 
occipitalis in the pine forests above Lachung, though still by no means rare. 
Common above 10,000' on the Cho La Range whore I did not meet with Y, cect- 
pitalis, (August.) I have failed to meet with it in these localities at similar 
elevations in the winter, and there is little doubt it occurs in the bottoms of the* 
valleys in the interior at this period of the year, when it is certain to ascend to 
much more appreciable extent than is possibly the case on the outer ranges. 

77. The Slaty-headed Yuhina. Yuhina occipitalis occipita* 

Its (Hodgs). 

This Yuhina belongs to an Oriental genus, but equally with the previous 
species has a definite PaUxarctic status. Generally distributed from about 6,500'• 
10,on iho Outer Ranges, at which higher limit it occurs during mild spella 
of weather in the winter, but is apparently absent during the severe weather. 
In the InUriof occurs however at 9,000' in the winter in the bottoms of the valleys^ 
whore it appears to attain a higher limit than Y, gularis, as I observed several 
sooth of Lachung at 9,0(X)' on the 26-2*20^ Singile La Ridge, Kalo Pokhari, 
10,160', 16—19-3-12, several in evid^oe, having arrived from the valleys below, 
on to the ridge, with the advent of hot weather. This Yuhina and Y, yularis 
were partial to the rhododendron trooe, and kept up a lively time when piohinA 
theur bills into the lowers in search of insoQt food. Semana Basti, 6|»6O0^ 
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8-2-18*, plentiful hereabouts. Blaniord states “Jerdon says rarvS near 
Dai;jeoling, is very common and abundant in the pine forests between 8,000'- 
10,000' in the Lachenand Lachung Valleys ” (September k October). 

78. The Black-chinned Yuhiiia. Yuhina nigrimentum 

nig^rimentum (llod^fs.). 

Strictly confined to the hot, moist valleys, and thus has a tropical status. Occurs 
ia the Tista Valley in the interior up to an elevation of 2,:i(X)' in February and 
March. Obtained in the lower reaches of this valley at 1,200'. (G.E. Shaw). 
Qammie obtained it breeding at Rungbee at about 3,500'. In former years 
it was obtained in the Min Hills on the north frontier of Upper Assam at 4,000' 
in the cold season. 

Diokchu to Singhik, 2,300', 23-2-20 and 13-2-20, in large parties, confined 
to this species, haunting the foliage of the evergreen trees. 

The distribution “ considerable elevations only for the Eastern Hinialayaa 
as stated by Oates is entirely erroneous. 

79. The Chestnut-headed Ixulus. Ixulus occipitalis (Hlyth). 

Gammie is mentioned having obtaineil it breeding at Rungbee at about 3,C00', 
and it is thus recorded by Oates foi Sikkim. It is probably restricted to tho 
base of the hills or at moderate elevations, a similar distribution in altitude, aa 
its status is to the -North-East, in the foot-hills of Upper Assam. 

80. The Yellow-naped Ixulus. Ixulus tlavicollis iflavicollis 

(liOilgH.). 

Recorded at elevations of from 6,000'-8,000' for the Himalayas. It oxtonda 
in its distribution from iho foot of the hills up to 7,o0o\ Equally plentiful in the 
interior of 8ikkim at a similar pencnl of the year around Singhik at 4,000' as it is 
around Gopaldhara at 4,720', Odd parties observed near Jainti, Eastern 
Dooars, at the plains-levcl in January 1922. Gopaldhara, 4,700,' d, 31-12 11. 
Semana basti, 20-1-12. Observed on the Semana—Mirik Ridge at 

6,503', In parties, feeding on the Yi How Raspbenies (liuhus sp f) in early June, 
1923. 

Kalo Pokhari, Mai “ KJiola,” East Nepal, 5 2-5-12. Rlanford records, 
it from (Lamteng) Lachen at 9,000' in September, which denotes a deep penetra¬ 
tion in the interior along tho defile of the Tisla Valley. 

81. The White-bellied rterpornis, Erpornis •xantholeuca 

xantholeuca ( lotus.). 

Confined to the deep, hot valleys and has a trojneal status. In the Tista 
' Valley, it occurs up to an elevation of 3,300' in the outer hills, (G. E. - Shaw.> 
Oates rightly remarks: “ it does not appear to be found above 4,000' or 5,000.’* 
These limits leave a wide margin in altitudinal distribution, as there is no like¬ 
lihood of €iny record being forthcoming from tho upper extreme limit quotodr 
at all events in the Sikkim Himalaya^ 

Sub-family.—Lioi bic lu n a k. 

8a. The Indian Red-billed Liothrix. Liothrix lutea 
callipyga (Hodgs.). 

** Jharjhari, ** Paharia, probably also used for Meaia^ 

It is u^ortunate no two authorities agree as to the exact rendering in nomen- 
olature of this epeoies, which is sometimes referred to Liothrix lutens caUipjfgosi, 
’Hodgson appears to have named it caUipyga. 

21 
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Amongst Uieiinallersong8ten» the delightful hotee of this oheety, yiyacioQS 
.hixd At the breeding season are by no means without variety and oompaas* A 
resident, and commonly distributed at ali elevations from 3f40(/-7,400' a^ posii- 
Wy higher as it is recoiled “ at 5,000^-8,000' or lower for the Himalayas.’* 

It forages much on the ground in secondary-growth, whilst it may often be 
seen haunting creeper-festooned trees at some height from the ground, invariably 
in parties bdore and after the nesting season. 

^is bird in common with several others, Mesia argmiaaris^ Ruya atrogularis, 
Ac., has accommodated Itself to the cultivated tracts under *'tea” of the Daijedl- 
ing District, notwithstanding it suffers considerable depletion of its eggs at the 
nesting season, as the Paharia youth spares nothing in the egg and bird line which 
comes his way. The benefit these numerous small insectivorous Babblers 
bestow is by no means fully appreciated or even realized. 

83. The Nepal Cutia. Cutia nipalensls ttlpalensia (Hodgs.) 

" Motum pho,” Lei cha. 

Locally distributed. Apparently found chiefly at an elevation of IfiOif on the 
Outer Ranges, Occurs as low as 6,0oo' in the Interior of SiJkkim. Ghoom, 7,000' 
17-1-17 *, in parties. Singhik, 5,200', 12-3-20, a small party. Mai (“ Khola ”) 
valley. East Nepal, $ 16-4-12. Obtained at an elevation of 5,900', S 28-6-19 
and as low as 4,500', $ on one occasion, 23-5-20, above Mangpu. (G. E. Sliaw.) 

Soft parts.: Iris dull red-brown; bill homy-black, basal half of lower mandible 
bluish-horny tapering to a point; tarsus gamboge-yellow; daws light homy. 

84. The Redawifigred Shrlke-TIt. Pteruthlus erythtopterus 

(ViR.). 

Irregularly distributed from 4,000'-5,000'and apparently locally migratoiy. 
Recorded by Oates in its distribution fm* the Himalayas 2,600', (Jeidon) 10,000', 
(Stolickza). I have no acquaintance with this Slnike-Tit occurring at these 
extreme limits. Noted as oimimon at Gopaldhara at elevations of from 4,000'- 
5,000', September. October, November, December, February, and at the end 
of March over a period of ten years. Its appearances, however, being somewhat 
erratic. Strictly confined to well-forested country. Found around Singhik at 
4,600' in February and March. Obtained at elevations of from 3,700', March, to 
4,500', April, at Mangpu, (G. R Shaw.) Gopaldhara, 6,700', 26-3-18 *, several 
noted in company with a host 01 various small birds. 5,500', 10-2-19 *, many 
noted under similar conditions. 5,000', 7-10-21 ♦, observed an odd bird or so 
hereabouts. 

Soft parts : Iris stone-grey; bill bluish-homy, upper mandible dark homy* 
blue; tarsus, pale fleshy. 

^ 85. The Chestnut-throated Shrike-Tit. Pteruthius mela« 
not Is melanotls (Hodgn.). 

This dainty Shrike-Tit is not common, yet occurs in pairs in the wooded 
portions of these hills where it is widely distributed at moderate etevationa* 
Recorded for the “ Himalayas at high derations 7,000' or so,’^ Obtained at ele¬ 
vations of from 2,700', January, to 6,200', March, in the Tista Valley. (G. R 
Shaw.) In the Rungbong Valley ooctirs from 3,500'-6,000', and somewhat 
higher in ** the rains,” a pair ob^rved at 6,200', 1-6-23^, on the Semana-Mink 
Ridge. Its aotiems are very slow compared with the agility display by Minla 
ignotincta, Pseudominla castanxeeps with which and others peoies it often keeps 
company. Observed in the interior Sikkim at Singhik at 4,600', and below 
at about 5,000'in February and MaroR I have never observed 
.more than one pair of this Shrike-Tit on any one occasion mixed up with ether 
birdi^ wh 4‘eaa» P* et^ythropterus c^en occurs in mall parties of the two sexes^ 



HOTES ON THE BIRDS OF THE SIKKIM HIMALAYAS. 7W 


My experience of this biixi in the Sikkim Himalaya further oonfmns my 
observations on the North Frontier of Assam in regard to its zonal 
distribution. 

•Soft parts: $ Iris brown; bill, upper mandible dark pt mbeous-horny, 
lower mandible similar only lighter; tarsus fleshy; claws pale hv*i i y. 

86. The Qreen Shrike-Tit. Pteruthlus xanth''Chlori8 xan-* 

thochlorls (Hod^s.). 

Cronerally dintributed both in the Interior and on the Outer Ranges. 

This Shrike-Tit occurs at higher limits than the other two members of this 
genus and has a decided PaUmrciic fdatua in U» diatribntion area. 

During the lointer it may be found at elevations of from 7^000'‘9,500' at which 
last elevation 1 obtained it at Ijachung, S 2-3-20, and at 9,600', at Kaipoiumg 
9 24-3-17, which may be regarded as extreme high winter limits, as pairs were 
only in evidence, although these elevations are likely to be exceeded in the 
summer. It frequents low trees during the winter, and with the approach of 
warmer weather when it undoubtedly ascends to some extent, occupying the 
tops of the highest trees. This last trait combined with its dull green 
plumage renders it inconspicuous arAongst the dense foliage, and it is secured 
with difficulty. 8oft parts : 9* Iris brown ; bill bluish-slaty, 

87. The Rufous-bellied Shrlke«Tit. Hilarocichia ruftventer 

(Blyth). 

sparingly distributed. Evidently does not transcend the limits of 0,000**8,000' 
to any appreciable extent on the Outer Ranges, Occurs on Senohal at 8,000', 
Gopaldhara, 6,000', 6-11-19, two females secured out of a party frequenting the 
toj)8 of lofty trees in forest. 

Soft parts: $ Iris dark stone-grey; bill bluish-horny, upper mandible 
dusky; tarsus dark fleshy-homy; soles pale yellow, 

88 . The Common lora. ^Cgithlna tiphia tipbia (L.). 

Commonly occurs fipin the PlainsAevel up to 4,740', at all events around 
Gopaldhara, and obtained in the Tista Valley, up to an elevation of 5,600', above 
Ma^gpu. (G.E. Shaw,) This latter record is no doubt an extreme limit for this 
lora, as Oates rightly infers “ it does not appear to ascend the hills higher than 
3,000' being strictly a bird of the plains.’’ My own impression is that it is extend¬ 
ing its distribution under favourable conditions. It has obtained a higher limit 
in the Tista Valley, which is only one instance of many similar cases, which 
receive notice under specitic cirourastance, 

89. Ths Fire-tailed Myzornis. Myzornis pyrrhoura 

(Hortfis.). 

Locally distributed- On the Singile La Ridge oemrs up to 10^1 GO', in March 
and Ap^, both in Nepal and Sikkim, and in all probability not found below 
7,600' or thereabouts. Apart from a doubtful observation below Ghoom at 
7,600*. my records without exception refer to the NepaUSikkim Frontier at 
I^oPokWi, 5 <J 6 ? 9» collected between the 19th of March and the 
30th of April. 

Jerdon appropriately names this bird a Flower-picker. It was this tact 
which first gave me the clue to its whereabouts, otherwise I expected to find 
a Ore^^^Uke bird haunting the tree trunks as mentioned by Oates ; whereas, 
it was an agreeable surprise to see it hovering iviih a rapid heating of the 
wings at the flowers ’’ of the Rhododendron trees. It is genomlly silent and 
nnOhtrusive even at or towards the nesting season when birds are at their 
liveheet# Its note is a feeble but distinct oaU. Blanfotd records it as common 
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<m the Cho La Bcmge a< llpOOO* in August where it was obtained amongst brush 
wood^ on inosi^ ba^ and once was shot on the ground ** Not seen in Upper 
KWm.’* I have also not met with it in the interior. It certainly occupies a 
low^ zone during the winter and ascends to breed at these recorded limits. 

Soft parts: Iris brown ; bill black; tarsus ochreous homy tinged with 
green ; claws dark homy, 

90, The Qold-fronted Chloropsis Chloropsis aurifrona 

aurifrons (Tcmm.). 

Occurs at hw elevationd in the Tista Valley, and has a tropical habitat. 
Obtained up to 2,300' in elevation. (G, E. Shaw.) 

91, The Orangre-bellied Chloropsis. Chloropsis hardwlcMi 

hardwickii (.lard, & Selby). 

Resident at dll demtions up to 5,500^ in the Rungbong Valley, and occurs qp 
to a similar altitude in the Tista Valley, 5,000'. (G.E. Shaw), It possibly 
reaches the limit of 6,000' as recorded by Oates. 

9a. The Silver>eared lV!esia» Mesia argentauris argen* 
tauris (Hodgs.). 

The Mesia is more addicted to secondary sorub-gro\^^h than forest. It utilizes 
the “tea-bush ** in common with Liothnx to a great extent at the nesting 
period. Recorded from 3,000'-7,000'. Obtained m the Tista Valley as krwas 
i,S00\ (G. E, Shaw.) 1 have no information respecting its status at plains-Jevel 
as was the case in the foot-hills of the North frontier of Upper Assam. It is 
common at all elevations in the Rungbong Valley up to 5,500', but here again it 
has been overlooked below 3,000', if it actually does occur below this limit. 

93. The Red'tailed Minla. Minla ignotincta (Hodgs.). 

This species frequents all woll-woodcd tracts. During “the cold weather,” 
it invariably is found in parties which intermingle with other tree haunting 
species; as they methodically search the tree trunks and foliage, they are very 
Tit-Jike in this habit. It is generally distributed at all elevations up to 8,S00' 
according to season, at which elevation it occurs on Senchal. BlanfonJ records 
it from I^aohen and I^achung at 0,000', but not higher in September and 
October. It is commonly resident around Oopaldhara at 4,500'-6,000', between 
which limits it breeds, and is equally plentiful in the interior of Sikkim, 
Gangtok, 5,800', 21-2-20,♦ Around Jainti, Eastern Dooars, at (he base of the 
hills, a party of this Minla came under my observ^ation in early January, 
1922; I did not meet with them at a later period. 1 have formerly recorded it 
from the Gorges'of the rivers in Upper Assam at similar low-levels in “ the cold 
weather,” 


(To be continued^) 
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DRAGONFLY COLLECTTINa IN INDIA. 


Major P. C. Frasrr, I.M.S.. P.E.S. ’ 

. . . 

Part 17. » 

{Wi(h^ plates.) * - 

(Continued from page 481 of this volume^) ^ 

('Subfamily —Protoneurinfs /— 

The nervure Cuii absent .. .. .. .. .. ^ 269 

Cuii present and usually well developed . 290 

A supplementary basal nervure present pro¬ 
ximal to ac .. .. .. .. . • .. .. 26Q 

No supplementary basal nervure proximal to oc .. •. 272 

Genus —Protosticta :— ^ 

The anal bridge (ah) absent .261 

The anal bridge present, running from the 
lower side of quadrangle to join either ac 

or the hinder margin of wing.. ‘ 266 

Abdominal segments 8 and 9 of nearly equal j 

length ; stigma blood red.. ^ 262 

Abdominal segment 8 more than twice the j 

length of segment 9 ; stigma black ., .. ., , 263 

Abdomen 47mm. in length; 1618 postnodal 
nervuros in the forewing ; segment 8 bluish 
white with the dorsal ridge and a narrow 

apical ring black . Protosticta sangt^ino^ 

stigma, , 

Abdomen only 44mm. in length; only 16 post- 
no<lal nervurce in forewing; segment 8 

bluish white, the apical third and the dorsal * - 

ridge broadly white. Protosticta cerinoatigma^ 

Abdomen only 35mm. in length; prothorax 

bluish white, unmarked; segment 8 bhiish white [ 

with a narrow apical black ring ., Protosticta kearseyi, 

Adbomen 40 mm, in^ength or more; prothorax ^ 

marked with black; segment 8 veriable «. 264 

I” Segment 8 entirely black . Protosticta gravdyi, 

I Segment 8 marked with white or bluish white .. .. .. ' 266 

^Sognaent 8 with the apical half and a narrow 
basal ring black; a narrow black ring on the 
posterior part prothorax .. . - •. Protosticta morUini, 

l^^[ment 8 with more than the apical half 

black, no basal black ring, the middorsal ^ 

ridge on the bluish part finely blaok; pro- 
\ thorax with a small trianguW marking of ^ 

black posteriorly . Protosticta • 

Segment 8 almost entirely white, its apex i 

narrowly an4 diffusely blaok; prothorax blaok ! 

with a.longitudinal subdorsal yellow stripe .,Protosticta findgrsnu 
Segment 8 with the apical half bluish wUte; , 

piothorax blaok on the dorsum, the sides i 

whit^h .. ^.PfFotosiicia kinuflaum^^ 

TGemfs^DrepanosHcta :— ; 

4 Sectors of arq iused for a short distapee 0 ., 1 

their origin .. . 267 
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9(ML 

967. 


266. 


269 . 


970. 


271 . 


972 . 


C Seoton of araMpMted At ih^ origin . 970 

fSpeotoi oonfinAd to N. liidiA. Abdominal seg- 

montt 8 and 9 entirely Mno above •* . .Drepanostida ear* 

michadu 

^ Spedee confined to Burma. Abdominal seg« 
ment 8 with Ite apical half 4nd the whole of 

segment 0 blue . 268r 

Species confined to Ceylon. Segment 8 

usually entirely black. 269 

^Abdomen 60 mm. in length; thorax on the mid* 

donum metallic green .. . • .. . .Drepanodicta viridis, 

\ Abdomen S5 mm. in length; thorax on the 

middonram brownish black. Drepanoa^ia quadrata. 


"Abdominal segmcmt 8 all black, 9 Uaok marked 
with a large basal and a small apical blue »pot,DrepanosUcta troptca^ 
Abdominal segment 8 all black, its apical ^r- 
der and the whole of segment 9 Mue.. • • Dreparuistida hitaria. 

Abdominal segment 8 all black, 9 all blue .. Dre^neMida digna. 

Abdominal segments 8 and 9 brown .. . .Dr^noatida montana* 

^Apices of all wings broadly Mack .. .. Fiatpdida apkalia. 

Apices of all wings hyaline . 271 

"Thorax black mark^ with yellow; abdominal 
I segments 8 to 10 blue on dorsum . ,PUUyatida mae^daia, 

^ Thorax bri^t reddish brown; only segments 8 

and 9 bine on the dorsum . Plafyatida dtccanenaia. 

"The anal bridge oom|dete (that is it runs from 
the nervure ac to me^ the nervure des- 

oending from the onter end of quadrilateral). 272 

« The imal brid^ inoomplete or absent (when 
incomplete its outer end carves down to 
meet the hinder border of wmg before the 
level of the nervure descendmg from the 
outer end oi quardrilateral. 281 


973 




Qmv»--Chloroneura :— 

Wings of male coloured partly with Uaokish 

Imm. 274 

I Wings of male nncolonred • • .. 272 

^Apices of all wings broadly tipped with Uaok. .Ckhronemt i^pUxdia, 
All vrings traver^ by a broad blackish brown 
lasoia about the mi^e .. •• .,CMoroneura qmdri>> 

Thenervnre Cuireaohing the hinder margin of fnacukUa. 
wing at about half the length of wing. Com* 
paratively large speotes, Mack marked with 
Wue .". 272 






Qma^-^DUjpimmeurat — 

Ihe nervure Oad madhing the hinder margin of 
wing wen before hall the length of wing. 

^ ftnafler spesie^ variooloured . 27T 

Large species, abdomen about fiOmm. in length; 

segments 7 to 10 marked with Uoe .^PhpUoneura totaitr- 

Genus—Jfsmc i—. mauns. 

ftnaSer species, abdomen about 40mm. in 
length I segments 8 to 10 marked with blun Am# epixneoviilcda. 










Plate 
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DRAUONMA COLLKCTiNC; IN INDIA. 


lot ei'plinnition see reverse, 



KXPLAXATIOX i)V PLM'K 1. 

(t. 'ri'O arc, .sa. Sectorn of arc,//r. 'I'lu! anal cro^ainj^ known as 
norvurc a<\ ah. The aiml brnlj'e known as the ncrvjirc ah, (’tu 
nerMiru nmning from lower and outer aiiglc of (juadn latt lal, Q 
Th(‘ (jnadrdatcral, ahn. The* accessory basal nervnrc. 

1 Ap'x and ba8<‘ of \^in‘^ <»f Vt olontiria. Note that sectors of arc 
are fiistMl at origin, the anal bridj^e is absent anti that there 
IS an accessi^ry basal iierMjrt*. 

'2. Hase of W'liig of rialifH(i* la^ Note that tin* svjctors arc are 
separated at their origin, that the anal bridge is present 
running from ac to tht* nntlerside of (]uadrilHti‘ral and that 
tliero 18 an accessory basal nt twiie. 

♦‘i Base of wing of lJ)epnno^tieta. Note that the anal bnilLre is 

present rnnning from tin' lower bolder of (pnidnlate)<il to 
hinder border of vMiig, tht' sectors of arc art' fusi'tl at their 
<»rigin and thertt is an acces8t»ry basal iicrsnrc 

4. Itase of wing t)f Ksmf. Note that tin* anal hiidgc is pri'Stmt and 
complete, ('ai is of great length. 

Base of wing of Irnhacina. Note that the anal hndgt* is present 
hut inet>mplete. ('al is ot great length. 

(i. Base <»f wing ot M('Uii«)ncu>’(f Note tliat tht* anal bndgt* is 

absent. Cut is of great length. 

7. Base of wing of ('ucttutura. Note that anal bntlgt* is prest-nt but 
incomplete, fho is very sln^rt. ( The bridge is often absent in 
this genus. ) 

Base ot ising ol Cispawant. Nt>io that tht* anal brnlge is 
pnisont anti eomplete ainl that Cal is vt‘ry short. 



JMUOONFLTOOLLMOriKO 2K ISPJtA. 




SpeoieB ooufiiied to Coyloa .. • • «* 

ST7» SpecdBB ooninoc) to Sow and Ceiitml India . • .« v, 279 

Speoios ocmfined to N* E. India and Burma. 380 

Thorax palvernlciii Idne; posterior border of 
prothorax joonded •• •• •• ••I^paroneura tce9ict% 

Thorax Uaok with two yellow stripes on the 
278, sides; posterior border of prothorax notched 

on ei^er side.. •. • • Dinparmeura centraHs, 

Thorax l^ok marked with two red stripes on 
the back and a red and ydlow stripe on the 

sides . Di9paronewra Unax. 

Thorax Uaek, pniinosed on the sides and 
beneath. Superior anal appmdages oUiqudy 
truncate as seen in proiUe. Found in open 

sunlit places beside streams.. Dieparontura nigerri - 

279« Thorax $lack (with pale yellow stripes on the ma» 
donum of thorax in recently emerged speci¬ 
mens). Superior anal appendages bifid as 
seen in profile. Found in dark shady spots 

on covered streams. Disparoneura tetricn. 

'Thorax black marked with Wue .. Disparoneura eampiom. 

280, Thorax black marked with red • . .. Disparoneura jkUhtrL 

Thorax black marked with yellow .. Disparoneura atkinsoni, 

'The nervure Cui reaching hinder margin of 

wing at about half the length of the wing. 282 

281» Genus —Coeontura :— 

The nervure Cui reaching the hinder bonier of 
wing well before half the length of the wing .. . • 284 

'Genus— Melanoneura :— 

282, The anal bridge (o6) absent .. • • . .Melanoneura bilineala. 

Genus— Indoneura :— 

The anal bridge present but always incomplete • • .. 28^ 

Species with abdomen 36 mm. in length. Con¬ 
fined to the grassy uplands of the Nfigiris at 

about TfiOO ft.. Indoneura gomphoi> ei. 

Spedes with abdmnen 44 mm* in length. Found 
in forests not above 6,600 feet in the Nilgiris, 

Coorg and South Canara . Indoneura rarnburi. 

The anal bridge always present but incomplete .. .. 285 

^ The anal bridge always absent.. .. 286 

fThorax black with a broad blue triangular mark 

on each side of the dorsum. (Burma) .. .. Caconeura hoitf. 

Thorax metallic putple mark^ obscurely with 

yellow on the sides •• «• , .Caconeura tnachooodi, 

2S5. Thorax black marked with red. 287 

Thorax black marked with creamy virhite or 

yellow. 288 

Thorax black, unmmked or very obscurely so .. .. 289 

'Thoia^ black marked with aeure blue .. . .Caconeura theebawi. 

286» Thorax black*unmarked *. . .Cacfmeura o*doneti, 

Fostnodal n^ures in forewing 13 to 15 ,^Caconeura ananda/ci. 

287, ^ostnckfal nenrurss in forewing numbering 11* ^Caconeura twiicalU. 


niiorax bronsed black marked i|rilh a 4rhiti 
288, J shoulder stripe and a broad latim baad * M^etmeum siM* 
y Thorax black marked with two kleral yelkiw 

strlfMa «• »• «• .^(Mcomwucanningi, 
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[Thorax’entirely black; 15 iKMtnodal ncryoree 

’ Sn forewing '. OawhJmm n%^. 

i89. Thorax black, marked with two lateral brownish 

white stripes. Only 13 postnodal nervures 

^ in forewing .. •• «.Caeoneum 

Subfamily —Megapodagrioninm r— 

Several supplementary nervures present in 
addition to Jlfia; stigma elongate, approach* 
ing that of LeMeain shape . • • • • ^AngvoUdM m €,an o* 

200. Oenus— Ari^c^Mtu One species only— iKof/w^ 

Subfamily--^<*7iagnoatna;— 

No supplementary nervui^ other than Mia\ 
stigmavery short, square or diamond shaped •• .* 

"‘Upper and lower sides of quadrilateral about 
equal, the quadrilateral square at its outer 

end*,* hind tibiss very broad mid flattened. 

4, Upper side of quadrilateral shorter than the 
lower, outer end of quadrilateral more or less 
acutely pointed; hind tibim not broadened 
or flattened ‘ .. . • " ‘ • • •. • • «• 

G&au^Platycnemia i — 

Hind tibiae broadened in * both sexes; dorsum 
of thorax marked with metallio green bands Platycntmis 

d^ilba!ta. 


291. 


292 


291 


292 


295 


talipes 


Oenus—(/opertt /— 

Hind tibiae broadened 


only in the males; 


203 


j no metallic bands on dorsum of thorax 
[Tibiae greatly dilated, white; inferior anal 
appendage much longer than superior and 
curved strongly down ' .. .. ^ .Copera annulaSa, 

293. i bi® mcKlerately dilated, orange; inferior anal 

appehdage four times as long as superior and 

directed straight back. Coptra fnarginlpts. 

Tibi^ variable; inferior anal appendages only < 

twic > the len^h of the superior .^ 294 

moderately dilated, bright greenish j 

294. < yellow. Copem viUala dee* 

oanensis, 

UbisB only slightly dilated brown .. . Mopera vittaia taMaAi. 

[Quadrilateral with upper side two-tbirds or more 
the length of lower. Most of the cdls in 
wings four-sided . «• 296 

295. 4 Quadrilateral with upper side only half or less 

than hall the length of* lower, outer end 
acutely pointed. Many ceHs in wings 

five-sided •• ... •« •• 305 

fOenus —Cfflieeia :—* 

] The nervurce ac and a5 meet at the margin of 

206* 4 the wing .* *. •• 297 

I The nervure oc meets a6 well away frcnn the 
I margin of the wing *, •• •• •• 298 

/Segments9 and 10 and thjs anal appendages 
black; two ovid blue spm oa lower part eA 
frontofthorax wld<diiniir tse may not be 


297 . 


ooalesoent wiUi a Mne 
postDodal'uervtires in foi 



stdpe; t8to24 


.XJedM/St tmifem* 

















EXPLANATION OK PLATE IL 

1, Hhsc of nin{4 of Onjfchargia. Note that tho iin* 18 at tho levol of 
tliu 1 ^ 11(1 antenodal nervure, that tho (jnadrilaterul 18 rather 
broader than usual, that ineeta vv( 11 away from tluj uinj» 
margin and meets (Uu* at an angle. 

t.\ ltaK(‘ of wing ol Mortonagrion. Note that the are is distal to the 
le^el <»f the 2nd antenodal neivnre, that the anal bridge 
( ) IS in a continuous straight line \Mth Cuii. (This latter 

feature is also seen in Imlagf'ion ) 

ib Itaso of ving of Colirneyni^. Note that upper and lo>\er borders of 
<piadrilateral are nearly equal and that tho (juadrilateral is sub- 
acutely pointed. 

4. Base of wing of j4ciugn'<.7i ainl IWinJagf > Note that ah and ac 
meet at the wing margin. 

r>. Apex of wing of ('(euaf/rion. Note that there are no supplement¬ 
ary longitudinal nervnres save ^fia. 

i> Apex of ^^ing of Argiolesles. Note that there are many other 
supplementary longitudinal nervnres in addition to Mia, Tho 
stigma is also rather elongated. 

7. Wing of Agi locnf'iitiff. Note the position of are. distal to the 2nd 
antenodal nervure 

H. Stigma of (J(rhrci(t. 

P, Diamond-shaped stigma <.f ('ncotaara. 

IP. Bieolorous stigma of forewing of hchnara. 

11. rnu*f>lorou8 stigma of hindw ing af Jsrhtmru, 

12. Hieolorons and unevenly shapml stigma of Ischnora fu>cii>aht. 
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'Sogments 9 and 10 and anal appendages yellow; 
two small blue spots on upper part and two 
larger oval spots of the same colour on lower 
part of front of thorax* Only 17 postnodal 
nervures in front wing .. ..Coeliccia didyrka, 

''Genus— Indocnemut :— 

Large species with abdomen 50 mm. in length ; 
black marked with blue* Wings narrow, 36 
mm. in length • • • • • • •. .. Indocnemu 

^ Genus —CaHcnemis t — 

‘ Smaller species with abdomen usually under 
40 mm. in length ; colours tisually rod and 
yellow (except C. pulvettUartB which is 
, black marked with blue). Wings broader, 

I, generally under 30 mm. in length .. .. •• 299 

Legs yellow or ochreous . .. .. .. • • 300 

Legs largely black. . .301 

'Abdomen entirely bright red.. .. .. CalicnemiB ejriitiia, 

^ Abdomen bright red with the intorsegmental 

joints black, segments 9 and 10 blaokiHh . .Calicnemia miUs, 
j Abdomen slender, 35 mm. in length .. .. • • 302 

V Abdomen stout, 30 inm. or less in length.. .. .. 303 

(^Thorax black, unmarked .. . .CalicntmU mortoni, 

j Thorax black, marked broadly with chrome 
( yellow . . .. ,. ,. ,, Culicnemh chf o 

thora.r. 

Thorax and abdomen bloek, the former with 
blue markings more or less obscured with 

pniincscence .. .. .. .. . ,CaHcncmispulveruUins, 

I Thorax black marked with yellow’, abdomen 

, bright rod .^ 304 

rlhferior anal appendages longer that the supenor(7a/icn<»mt« mintata, 

* Inferior anal appendages of same length as 

superiors .. ., .. .. .. Calicnemis erifth r o • 

melas. ^ 

he nervure ac meets ab well away from the wing 

margin. . 306 

The nervure ac meets a/> at the wing margin ' 

or if slightly separated from it then the insects i 

coloured palest yellow .. .. .. .. .. 1 336 

f A bifid tubercle on the hinder border of the 10th J 

< abdominal segment. .. .. .. | *369 

I No tubercle on the 10th abdominal segment .. .. .. ! 316 

j Genus —M ortonagrion :— 

^ The arc well distal to the 2nd antenodal nerynr^Morionagridn vkrraUi^ 

^The arc at the level of the 2nd antenodal.. ^ 308 

Genus—OnycAotyito { 

[ Stigma in fore and hind-wings similarly ool- i 

cured; no rounded coloured spots behind the 
eyes; abdomen and wings approximately the ! 


> same length 
Genu»— 


. ,Onychargia atrdeyana. 


[ Stigma of foreiwing differently coloured to that 
of the hind; a round coloured spot behind 
each eye u*ually Mue in colour; abdomen 
cemsid^hfy km^ than the wings ... 
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{ Abdominalsegments 8Md6niArkod Uoa •» «« S 

Abdominal segmanta 8 and 9 onniarkad iHtb Mia «• <• 8 

/ Segmonta 3 to 6 yellow, segment 8 immarMt 
segmente 4 to 6 unmark^ or with mdy some 

small black apical markings.. *4 8 

Segments 3 to 6 with the whole of dorsom 

broadly black «. .. .• 3 

^Thorax with the sides and a stripe on each side 
of the dorsum blue; segment 2 broadly black 
on dorsum; moderately sized species ^ from 

Kashmir . »J$ehnum itUtmakt. 

< Thorax with the sides and a stripe on each side 
of dorsum pale greenish yellow; segment 2 
only finely marked with black cm dorsum; very 
* small species, abdomen 20 mm. in length or 

less .*. ^.Isehnumaworth 


Stigma of forewing with its inner side more 
oblique than the outer, its costal side much 
shorter than the posterior; segment 0 entirely 


Stigma of forewing with inner and outer sides 
parallel, costal and poslcai^r sides equal; seg¬ 
ment 9 blue marked with black on the dorsum 


. .Ischnumfarcipaia^ 


313. 

814. 

815. 

816 . 

»7, 

818. 

8a 

890. 


{ Segment 2 matt black on the dorsum .. . ,I&chnum degans. 

Segment 2 metallic blue black on the dorsum .. Jschnura Hntgalends* 
fSegments 1 to 6 bright orange, 7 to 10 black . .Ischnura annandaUi, 
Se^ents 1 to 7 and basal half of S bright orange. 

the remainder black . laehnum rvfoHigma, 

^The arc well distal of the 2nd aiitenodal norvure .. .. 316 

« The arc ansing at the level of the 2nd 

antenoda nervure •. . 887 

^Genus— IndagrUm :— 

The ana] bngde {ah) and Cuii in a continuous 
< straight line, that is their point of junction is 

not angulated. Jndagrum gautama. 

The anal bridge and Cuii not continuous, 
their point of junction strongly angulated •« 817 

'Genus —Argtocnemie i — 

Large species, abdomen about 30 nun. long; 

10 to 12 postnodal nervures in forewing. 816 

< Genua— AgriocnenUa :— 

Smallerspocies,adodmen not more thaa20niii^ 
long, usually less than this; 6 to 8 pOstnodal 

nervures in forewing •* .. . 316 

'Abdominal segment 8 With bhie maikingi on 
the sides only ; segment 9, sll bluet segment 
10 blue with the dorsal ridge blask .. ..AgrtoenmUnbomm* 

^ Abdominal segments 8 and 9 mi UueexeefHi for 
a fine black apical luark on Ule dotsum and 
an additional two smaB spots on segpient 8 
^ lying just inf ixmt of the aidemmaikkig * 


I UpperlipmetaUiebhio «* »« ** 896 

' Upper lip noa-niotallie ** •« •« 891 

Superior anal appendages longer than 
V Inferior •• «« «« , .AgHot m m i B fygmae. 
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DUACiONKfA (^OLLKOTIN ^ tX INOfA, 


For r t pl<(no*},ni '<rt rercr'i: 





EXIM.ANATTOX PLATE III. 


I* TI ('-id of hchittra, 8lio\\i]i;; postocular oolourod s[>otM. 

' 2 , Head of < V showing tlio ndgo on froim. No po'< tocodiir 

spots. 

.‘L Terminal sogmonts and anal appundages of ('nprrn ))inrf/mlpefif thi' 
inferior a|)pt*ndag(' nnudi longer than tin' Kn])erior Lateral \ie\\ . 

4. T('rininal si'gnn'nts and anal apja'iidages of ('nj)frtr mninhitn. 

T). Leg of fVYjoY* slnuNiiui great dilatation of tibia. 

<». End of ahdonnm <d I<cfinnia. showing <lors:il tubercles <)n si*gm ‘lit 
10 

7. End of abdojnon of Onijeharpin. showing dorsal tiiberelos on 

K(.‘gmc‘jit lO 

8. First four abdominal Ht’gnn'iits of Unnala'ii ^on (xcla seen 

from the side, showing markings. 

9. St'Cond abdominal segment of /l//r/ee//r^a/,s* clati^rni^ showing elnirai’ 

teristie dorsal maiKing. 

10, The sani(* of Af/rionipfttt.s (VttJneui. 

11. Termiiml segments of .4'//mo/foai’' dorsal aspiet. 

1-. End of ()th and 7lh segments of Af/rff^'fie/fA^ chtf/^nti 

l.‘h 4\irminal segments of ^ noin, dorsal a>pee!, (s ibioet to 

some N anatioi ) 

1 1 . H'‘jid and thorax of ('ttliccift (hth/wif showing nmi'inal natnr(‘ of 
markings. 

15. Head and thorax of .b/r/'^car./os ('UinHeni, showing a e mimon type 
of marking. 

Id. Hoad and thorax of VaconiUnt hnui, showing a bnmd ainl nnnanal 
typo of marking 

17, Terminal segments of Isdmura and An'agrion, seen 

from the side, allowing the spine under segment 

18, 1st ami 2iid abdominal seginents of J,seN(lagrlo7i bfot/altn^c. 

19, 8ame of Pseudngrion iviliiamS'nu. 

29. Same of Pseffdat/riojt ivdhinn^ 

2), 'I'erminal abdominal segments of Psetidaprioyt iudinun 




DBAGONFZY COLLJBCTINO IN fNDIA. 


7iT 


320. 

321. 

822 ; 

323. 

324. 

325. 

320. 

327. 


Superior anal appendages much shorter ihaii 

inferior .. « »Agriocnem{s ineisa, 

'The hlaok on dorsum pf segment 2 enelos* 

ing two spots of blue. 

The black on dorsum of segment 2 unmarked .« . • 326* 

'Ground colour of terminal segmmts of abdomen 
ochreous; no ventral spine beneath superior 

anal appendages .. .. Agriocnemxa d^abnuu 

Ground colour of terminal s^ments of abdomen 
blue ; a ventral spine beneath superior 

anal appendages .. . 323* 

18 th abdominal segment blue marked with Mack ., •. 324r 

8th abdominal segment entirely black . .Agriocnemia clauami 

‘A broad black dorsal stripe on segment 8 extend¬ 
ing the whole length of segment ano expand¬ 
ing broadly at its apex . Agriocntmia namt. 

Dorsal Uaok stripe on segment 8 tapering from 
base to apex and not ext^ding as far as the 

apical border Agriocnemia naia* 

Superior anal appendages without a spine 

i beneath Agriocnfmia aplendidia*’ 

^ aima, 

Sop^oranal appendages with a robust spine 

beneath . • •. .. .. . • • • • • 328f 

Abdominal segments 8 to 10 white; legs entirely 

white. Agriocnamis lacteola. 

Abdominal segmorts 8 to 10 palest blue; legs 

} white marked with black .. «» •.Agriocntmia pieria. 

Genus —Himalagrion :— 

Large species, aMomen 32mm.long, 14 postnodal 
nervures to hindwing; black marked with blue 
(these markings on segments 3 to 6 take the 
shape of notes of exclamation on each side) • • Himalagrion txdama* 

tionia 


Smaller species with abdomen about 20 mm. 
long or less; only 6 to 7 postnodal nervures 

in hindwing . 328^ 

Genus —Ehodiachnura :— 

^ \ Abdominal segments 1 to 4 red, 5 to 6 citron 

\ yellow, 7 to 10 black. Ehodisehnura nuraei. 

Abdominal segments blue marked with black .. ., 329i 

'Genus —EnaUagtna /.— 

Females with a sharp spine beneath and on the 

posterior border of segment O’ . 33^ 

OenuB— i — 

Females without any spine on segment 8 .... 33^ 

~’ery smaH species, abdomen 17mm. long; 6 to 7 
330 J postnodal nervures in forewtng .. . .EnaUagma mrvum^ 

^ ^ Larger species, abdomen 22 to 28 mm. long; 

8 to 14 postnodal nervures in forewing.. .. .. 33k 

'Abdominal segment 2 blue with a small subapical 


middoned black spot. which may or 

not be oonnected to an apical black ring. .rn mR a gm t i Oifaikigeru^ 
331. ^ Abdominal segment 3 bine with a bmad 
dorsal black madring extending from apex 
nearlyto.baae .. . .. 33ft 
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^ 22 . 

533. 

334. 

335. 

53d. 

337. 

338. 

539 . 

540 . 


fForewing with 8 poetnodal nerVures; dorsal 't 

I marking on segment 1 not'extending to the 
) apex •• ‘ 4. ..EnaliU^i^ 

Forewii^ with 10 postnodal fM»rvures ; dorsal 
I marking on segment 1 extending from base ' 

to apex . 4 4 4 4 4 4 4 4 .EnaXUbgma %Mulal 

f A pale pyriform spot behind each eye; thorax , 

I broadly black on doisum with a bhie stripe / 

on each side. Female with 3 fine black ^ 

I lines on middorsum of thorax .. . ,Cainagrion dyeri, 

(^N6 spots behind the eyes .4 ; 4 .. .» .4 . 334 

f iDorsum of thorax broadly black marked with 

an almost obsolete greenish white stripe on ! 

each side, laterally greenish white .. . .Coonognon nignc^. 

Dorsum of thorax broadly blacky unmarked, 
laterally deep voilet .. .. .. . ,Casnagrion violacea. 

Female only known. Thorax greenish marked j 

with a single black stripe on the middorsal 

ridge ,. . . Cmnagrion gravelyi. 

^Genus —Ceriagrion /— 

A prominent raised ridge on front of head ; no • 

colouredspotsbehind the eyes .♦ .. .?S6 

I No ridge on front of head ; a coloured spot or 

’ space Usually proserit behiod each eye .. .. .. .. 340 

fHead, thorax and abdomen entirely azure hlueCertagrrion coertih^cens. 
j Colour variable never hlue (except C. ceriho- 

I rubeUum which is partly blue).337 

j Anal bridge mating oc at a slight distance 
I from the hind margin of wing; colour 

( Greenish yellow marked with black.... 338 

‘ Anal bridge meeting oc at the wing margin ; 

colour variable .. . *.. 339 

[^Superior anal appendages less than half the i 

length of segment 10, quadrate inferior j 

appendage directed upward .. .. .. Ceriagrion mdanurum, 

Superior anal appendages more than half the 
length of segment 16, lin^r; inferior anal 
appendage directed straight book .. ., Ceriagrion faUax.' 

Abdomen red at either end, the intermediate : 

.segments black; thorax green and blue .. Ceriagrion cerinoryhellnm. 
Abdomen citron yellow, thorax olive green •. .Ceriagrion aoromande- 

lianwn. 

Abdomen olivaceous brown. Ceriagrion 6Uv<tctUm./ 

Abdomen bright orange .. 4* .Ceriagrion rvbiae. 

Abdomen bright red .« •• . .Ceriagrion ervhesat%$. 

Abdomen pale reddii^h brown , • «« «. Ceriagrion auranHacum. 

Oehtts— Adagrion :— • 

Female with a spine on the posterior 
border of segment 8 on its under aspect; 
stigma of forewing distinctly larger than 

that of the hind. 341 

Qenoa^PaeiidagrKm 

Female without a spine on the underneath of 
segment 81 stigma of the same size in 

L*^allwklg8 * • •*•4 ••4 4 ••4 4 «• •• 


345 
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344. 


345. 


340. 


347. 


348. 


349. 


350. 


361 . 


Speoios with long slim abdomen not loss than 
^ mm. in length. Segments 8,9 and 10 pale 

blue or bluish grey unmarked 'with black .. .. .. .. 342 

Speoios 'With shorter and stouter abdomen, 
considerably shorter than 30 mm. in length; 
segments 8, 9 and 10 deep azure blue and 

at least some of them marked with black.. .. .. .. 343 

Ground colour pale whitish brown ; thora.x 
with two poorly defined pale bluish stnpos 
on each side; a large bluish spot behind 
each eye .. .. .. .. .. Aciagrwn pallidum. 

Ground colour pale whitisli brown; thorax 
with a well-defined blue stripe on each side 
of dorsum ; a tran.svei'se strjpe of blue 
across the occiput from eye to eye . ,Aciagrion olympicum. 
Ground colour blue, the thorax black on the 
dorsum with a well defined blue stripe on 
each side; a large blue spot behind (V4ch oy a Ac iagrion azureum. 
Segment 8 blue with a bioad band of black on 
the dorsum tapering towaids the base of 
segment .. .. .. «. •, Aciagrion occidentalia, 

(^Segment 8 blue, no black dorsal markings .. .. .. .. 344 

"Sides of thorax yellow or greenisli yellow; 
segment 8 with or without a short black 
stripe on each side .. .. .. . .Aciagf'ion hUopa^ 

Sides of thorax blue or black coated witli a 


whitish pruinosccnoe; segmoiit 8 always 

unmarked .. .. .. .. . ,Aciagrion tillyardi, 

I Abdominal segments 1 to 8 azure blue im- 
• marked with black ., ., .. .. Paeudagrion azureum, 

^ Abdominal segments 1 to 7 blue, all marked 

broadly with black .. .. .. .. .. .. .. 340 

{ Segments 8, 9 and 10, all black .. .. ,. .. .. 347 

Segments 8. 9 and 10 blue, at least some of 

them marked with black .. .. .. .. .. ., 348 

Segmenta 8, 9 and 10, all blue .. .. .. ,. .. 354 

("Thorax black with an olive coloured stripe on 
j each side ., .. .. .. .,Psevdagrioii hypemielaa, 

I Thorax blue with a block line on either side 

I of the middorsal ridge .. .. .. Fseudagrion hidentaium 

X Only segment 10 marked with black .. .. .. ,. 349 

( Segments 8, 9 and 10 marked with black .. .. .. ,, 363 

["Not less than 10 postnodal nervures in 

forewing .350 

Not more than 8 postnodal ner\'ure8 in fore- 
■wing (occasionally 9 in some specimens of 

Paeudagrion apencei,) .352 

Ground colour black heavily prui nosed 
with white on the sides and beneath of 
thorax ., .. .. .. .. Paeudagrion pruinoaum 

Ground colour azure blue, no pruinescence.351 

A well marked apical black ring on segm^t 
8; inferior anal appendages as long as 

segment 10. Paeudagrion 7/m'c>x)Cc* 

phalufH^ 
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rOnly the apical row of spinee on segment 
< d black; superior anal appendages only half 
I the length of segment 10 .. . • , •Pseudagrionbengilense. 

(Ground colour azure blue. Female with the 
I black markings on abdomen very restricted 
J and segments 3 to 6 usually unmarked ».Pseudagrion spencei. 
' Ground colour lilaceous. Female vrith broad 
black markings on abdomen, segments 3 to 

6 alwa 3 r 8 broadly marked . Pseudagrion laidlatoi, 

Moderately large species, abdomen 33 mm. 
long; segments 8 and 9 with narrow apical 
black rings which extend forward on the 
dorsum of each segment as two tongue like 

points. Pseudagrion hidicum. 

4 Smaller species, abdomen only 23 mm. long; 
segments 8 and 9 with broad apical black 
rings covering about one-fourth of the seg¬ 
ments (Burma only.). Pseudagrkn william- 

sent. 

Face and front of eyes pale greenish yellow . .Pjteudagrion decorum. 

\ Face and front of eyes bright orange .. . .Paeudagrion rtibriceps* 

GLOSSARY. 


Ah .—^Tbe anal bridge. A small longitudinal nervure running from near 
the base of the wing and from its posterior border to join the nervure 
descending from the lower and outer end of the quadrilateral. 

Abdomen .—^The part of the body lying behind the thorax, composed of ten 
segments numbered from the thorax towards the anal end, 

Ac .—^The anal crossing. A small transverse nervure on the posterior 
border of the wing lying between the level of the two antennal ner- 
vures and meeting the anal bridge when this is present. 

Anal segmtnia .—The end segments of the abdomen. 

Aniehumeral atripe .—Stripes on the front of thorax lying anterior and 
parallel to the shoulder region. Occasionally they run obliquely down 
and outwards. 

AfUenodal nervures .—Short transverse nervures lying between the costal 
margin of wing and the radius to the inner side of the node. They are 
numerous in all species except the Ccenagrionince. 

Apical. —The part furthest removed from the thorax. 

Arc. —^The short transverse nervure from which the nervures Jft-m and Miv 
take origin. Situated near the base of the wing at the upper and inner 
angle of the trigone or quadrilateral. 

Auridea .—Small ear-like processes springing from the sides of the 2nd 
abdominal segment in some of the AniaopUra. 

JBaaal .—^The part nearest the thorax. 

Baaal anUnc^l nervure .—^The antenodal nervure lying nearest the base 
of wing and occupying only the posterior hah of the space. Only 
found in the Oomphinca, 

Baaal apace .—^The space lying internal to the arc. The aroular or pre- 
arcular space. 

Braced. —A term applied to the stigma when it has an oblique nervure 
running back from its inner end. 

Creal of frona .—^The front edge of the forehead. 

Cubital nervure. —Short transverse nervures traversing the cubital apace 
In the Aniaoptera. Usually aingle but sometimes multiple* 
s/Mice.-~The space to tl^ inner aide of trigone. 
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Cut ,—^The nervure running outward from the lower and outer angle ol 
trigone or quadrilateral. 

Cuii, —The nervure running parallel to and behind Cuu 
Dentigetrms plcUe, —A spiny or forked plate found beneath the anal end of 
the abdomen in the females of ^i^schninae. 

Discoidal ceU, —The trigone or quadrilateral. 

DiBcoidal field ,—The area lying between the outer side of the trigone and 
the posterior border of wing, bounded in front by Miv and behind by 
Cui, 

Divaricate ,—Diverging. 

Dorsal mesothoracic triangle. — A triangular area enclosed by a splitting of 
the middorsal ridge of the thorax in Hhin^x/yphu males. 

Dorsal thoracic stripe .—Antoliumeral stripe, which see. 

Dorsum ,—The bock. 

Epistome. —^The part of the face just above the upper lip and corresponding 
to the position of the nose. 

Fascia, —A broad belt of colour. 

Femur, —The upper part of leg. 

Frons, —^The forehead. Upper part of face and fore part of head in the 
Anisoptera, 

Front of thorax, —^The upper sloping part. 

Humeri stripe, —A longitudinal stripe crossing the shoulder of thorax 
from behind forwards. 

Hyaline. —Clear, transparent. 

Hypertrigone.—The nanow triangle situated above the trigone in the Anisop- 
Ura, 

Labium .—^The lower lip, 

Labrum ,—^The upper lip. 

Lamina ,—A •broad plate lying in front of the genitalia of the male on the 
second segment. 

Lcbe ,—A sac dike organ lying jxisterior to the genitalia of the male on the 
second segment. 

Loop .—A cluster of cells varying in shape and length lying posterior to and 
behind the trigone in the hindwing of most LibeUulidcs. 

Median space ,—^The basal or prearcular space. 

Mesolhoroxic triangle .—See Dwml mesothoracic triangle* 

Mia —A short longitudinal ner\'ure at the apex of wing. 

Node ,—^The false joint about the middle of the costal margin of wing. 
Occiput ,—^The space lying between the eyes and at back of head, 
Posterifnr lobe of prothoiax .—A collar-like scale situated on the posterior 
bonier of the pro thorax. 

Posinodal nervures .—Short transverse nervures lying to tlie outer side 
of node and betw’een the costal margin of wing and the nervure run¬ 
ning parallel to it. 

Postocular spots ,—Rounded or subroundod spots of colour lying behind 
and to the inner side of eyes in many species of Ccsnagrionines. 
Pruinosed .—Coated with a more or less dense white or bluish bloom. 
Quadrilateral ,—The four-sided area at the base of wing below and to 
outer side of arc in the Ccenagrionidm. The discoidal Correa* 
ponds to the trigone of the Anisoptera, 

Sectors of arc ,—^The two nervures springing from the aro, 

Subapical ,—^Near the apex. 

Subbasal .—Near the base. 

Subdoraal ,—Near the dorsal ridge. 

Subtrigone. —^A small triangular area below and behind the trigone of the 

Anisopksa 
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Bhigma *—^The ptmostigma. An opaque area on the costal margin of the 
wing near the apex, nearly cilways present but sometimes absent ia 
one or both sexes. 

Buppkmeniary basal lutrvure. —small transverse nervure on the posterior 
border of the wing proximal to the anal crossing (ao.), only found in 
some Prolanevrinae, 

Tibia, —^The foreleg. 

Tibial apinea, —Spines lining both borders of the tibiae. 

Ventral, —Beneath. The bdly-side. 

Veaide, —A small eminence found on the upper and fore part of head, 
lying just behind the ocelli in the Anisoptera, 

Vitreous spots ,—Iridiscent clear areas found on the wings of most speoiea 
of male Rhinocyphas. 

Femalk Dragonflies. 

In the above key only the male dragonfly has been dealt with, little or na 
attempt has been made to deal with the females. 

It must be borne in mind that the latter, more often than not have the wings 
unooloured even in coses where the male wings are coloured; venation however 
is nearly always identical in the two sexes and must ho relie<l upon as the 
chief moans of determining the species of any particular female. 

In some genera of tho Zygoplara there are two or even three varieties of tho 
female, which renders the task of identification very jmzzling. 

The chief differences met with between the two sexes may be summed up in 
the following rules :— 

1. The male genitalia are conspicuous on the underneath of the 2nd abdo¬ 

minal segment whilst the female carries her organs below the 8th and 
9th segments. 

2. The anal appendages of tho female are very small and inconspicuous as 

compareil to those of the male. 

3. The abdomen of the female is much stouter and less shapely than that 

of the male. 

4. Tho wings of tho female are nearly always uncolouitd and modified in 

shape; in the Anisoptera the anal angle of the hiiidwing is rounded otf 
instead of strongly angulated as is the case usually in the male. In 
tho larger species of Zygoptera tho fore and hind-wings are of the samo 
shape and width. 

5. Colouration is usually more dull and inconspicuous. Whore the abdomen 

of the male is some shade of rod or blue, that of tho female will bo some 
shade of yellow or brown, or if marked in tho male, the corresponding 
markings in the female will be much more in ovidonco hiding or obs¬ 
curing tho ground colour. 

A newly oraorgod male, especially of the Libelhdince closely resembles tho 
female in ooloimng, the blues and rods are not developed for several days. Thus 
a female may often bo determined by comparing it with a newly emerged 
(teneral) male. 

In the larger species of Zygoptera tho body markings of tho females are better 
developed, in the Rhinocypha however, the coloured mesothorocic triangle o» 
the males is absent in the females. 

In the following notes I have endeavoured to deal with striking and individual 
differences between the sexes of certain species, showing how the females ol 
such may bo identified. 

Tttralhemia pUUyplera ,—^Wiugs uncolourod, 

' Orthiirtm,-^Ali femalcti have the body and abdomen some shade of yellow 
or brown. Venation is usually true. 
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Bhodothemia rufa .—Abdomea ochreoim or brownish yellow. A pale 
greenish yellow stripe runa from front and dorsum of thorax un- 
brokenly on to the first few segments of abdomen. 

Indothemia ,—Females yellowish, marked with black. 

Tholymia tiUarga ,—Female without the opalescent white spot on hind 
wings. Body colour brownish olive. 

Diplacodea nebuhaa.— Black apices of wings absent. Body colour pale 
yellow marked with black. 

Sympetrum ,—Whore males have rod bodies the females are yellowish. 

Neurothemia fulma, —Female diiTers markedly from the male. The colour 
is pale amber and the hyaline spaces at the apices of wings are ncaily 
always absent. When present they are small and poorly defined. 

Neurothemia -Wings usually colourless but occasional speci¬ 

mens resemble the male. 

Neurothemia tullia iulliu and tullia Females totally difTcrent from 

the males, so much so in faot that they wore for a long time taken to 
bo two different speoios. The two sexes are usually found swarming 
together in marshes. The base of the wing as far as node pale saffron, 
a broad brown fascia traverses the wing at the level of the node d the 
apices are coloured broadly with the same colour. 

Lathreciata asiaiica. —Abdomen rich oohreous in the female. I have only 
once taken a female with the abdomen coloured bright red as in 
the male. 

Brachythenna contaminaf/i ..’—Wings without the orange bands. 

(WocothemiH aeriHUa .—Females f-andy yellow. 

Trithemis aurora ,'—Females yellow marked N\ith black, abdomen oylindricab 
wings with brown apices. 

Trithemis festiva, —Very similar to aurora but the apices not tipped with 
brown. 

Azuma and Macromia, —Females with broad compiesstd abdomen. Yel¬ 
low markings broader and better defined. 

Idionyx ,—JSame as last but the wings often broadly saffronated at the 
base. 

Orogomphua xanthoptera, —The description in the key is that of tlie female, 
the wings of the male are colourless and narrow. Found only in the 
Westein Ghats. 

Mnaia eamalmwi, —Wings of female colourless, .stigma usually absent. 

Neurobas^s chineiisis, —Wing.s doc'p saffjon in the female, the node and 
false stigma opaque white. Ko metalhc colouring on wings. 

Anisopleura, —1'hc angulation of the costa in the hindwing is absent so that 
they arc apt to be confust^d with Bayachra. 

Caliphaexi confusa, —Wings colourless, thorax green metalli , no parts of 
b<xly pnnno.sed. 

Paevdophrea ,—All females remarkably alike. Wings sin.dar in shape 
and narrow, unooloured or with the apices indiffeientiy tipped with 
brown. Markings of body better defined but of the same pattern aa 
in the males. 

Bhinocypha and Micromerua .—Wings colourless. Stigma always present 
and well formed. Coloured meeotboraoio triangle absent. Unless 
taken in company with the male, females of Bhinocypha offer the great¬ 
est difficulty in identification, as they resemble ea^ other so dosely. 

ProUmeura ,— Females are much shorter and stouter than the males, but 
markings are very similar. 

Chicroneura .—^Females have the wings odourless. 

Diaparoneura and Caooneura. —In males where the body markings are red,, 
the corresponding females are marked with yeUow. 


98 
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Copera .—Females more somlne, l^s pale brown, abdomen stouter and 
shorter. 

Calicnemis ,—^The differenees here are best expressed by means of a key. 
The one given is a modiftoation of Laidlaw*s. 
fLega yellow; dorsiun of abdomen bronze green C, ead/tma, 

1. < Legs blaok; dorsum of abdomen blaok .. C. morioni. 

Legs blaok marked with y^ow .. . • .. ... «. 2 

2, Abdomen ydlow marked with blaok.* .. 3 

Abdomen crimson . 4 

Whole of abdomen black or the basal segments 

yellow marked with Mack . C. pulverulans. 

Abdomen black, terminal sogmemts bright 

y^ow.6\ chromothorax. 

Abdomen yellow clouded with blaok through¬ 
out • • .. • • * * * • • • mi/es. 


4 J Upper lip blaok. C\ tsrf^hromelatf, 

’ f Upper lip reddish brown.C. miniata. 


CaHiccia ,—Dorsal markings on thorax a plain outer stripe of yellow on 


each side. 

Iscknura ,—Nearlj all the spetuos of this genus have nt least two distinct 
types of female which usually differ ver>^ markedly from the males. 
Except in the orange type of female, the head and thorax closely re¬ 
semble the male. Fortunately it is rare to take any two species in the 
same locality except /. senegalensts and/, aurora and here the differ¬ 
ences in size are so marked that there is no difficulty in separating 
the two. 


/. inamiata ,—^Three types of female. 

1. Thorax bright orange without any black marking. 

2. Head and thorax closely resembling male. Ground colour pale 

blue, all segments marked broadly on dorsum with black. 
Middorsal ridge of thorax finely yellow. 

3. Similar but the ground colour palest brown. 

/. aurora .—Ground colour orange or ochreous, all abdominal segmente 
broadly black on dorsum. No blue marks. 

I forcipata ,—Females resemble those of seuegalensis but no orange 
female is known although it probably exists. Stigma pale brown and 
diamond shaped in all wings. 

/. eiegans .—Two tj’pes of female known. One resembling the male 
very closely and an orange form cloeel^similar to that of atntgaltnaia, 
1. senegaleneis .—Throe tyi)e8 of female known. 

1. Exactly similar to the male. 

2. An orange form with the thorax bearing a broad median black 

stripe. 

3. Ground colour dirty bro'vm, abdomen marked broadly with 

black throughout. 

L annandaki and /. rufostigma .—Females resemble males closely 
except that all segments of abdomen bear traces of black. 
Agrioentmia and Argiocnemia .—Females of these are markedly polymorphic. 
All species have a reddish coloured female which represents the newly 
emerged insect and from this all grades of colouring are met with 
to the adult insect. 

These red females are the analogues of the orange temales of lachnura. 
In the adult insect, the abdomen is broadly marked with black but 
the head and thorax do not differ markedly from that of the respective 
males, so that there is usually not much difficulty in determining them. 
A. faciM.—This species has a pale citron ydHow type xA female and an 
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equally common rose-pink type. The former has the thorax unmarked* 
the latter bears a broad, median blaok stripe on the dorsum. 

Rkodischnura nuraei, —^The female is dimorphic. One type is similar to 
the male but is rare. The common type is not unlike the female of 
/. aurora but there is only a single broad band of black on the dorsum 
of thorax and no enclosed stripes of the ground colour. A third type 
has the thorax similar but the abdomen rod marked finely with black 
on segments 1 to 6, and broadly from 7 to 10. 

Cceuagrion dyeri. —The ground colour of the female is pale grey, the thorax 
bearing 3 fine parallel black lines on the middorsum and the abdomen 
marked broadly with block throughout. 

Ceriagrion. — Both sexes usuall}/ similar but the females more sombre, 
C, fallax and C, tnelanurum have the abdomen broadly marked with 
warm brown changing to deep block on segments 6 to 10. C\ corormnde* 
lianum has the abdomen olivaceous brown and may ho confused with 
divaceuin* Other species are usually taken in comi)any with their 
respective mates. 

Emllagvia and Aciagrion .—Sexes closely similar but the blue shoulder 
stripes are pale greenish yellow in the females. 

Pseudagrion, —The females of these are very confusing as they differ widely 


in colour from that of the males and bear a more or loss close rosem* 
blance to each other. 

I have thought it beat to make out a key for these but as they are usually 
taken paired with the males, the characters of these should be rebed 
upon for determining the species, 
pj’hoiax with only a single fine middorsal black 

! line ., .. .. ., ., ,, 2 

1. \ Thorax with 3 fine paraUel black lines on mid- 

dorsum .. .. .. .. .. ,. 3 

f (iround colour pale blue; blaok marking on dor- 
I sum of segment 9 split into two apical points P. microcephalum^ 

2, Similar but a deeper blue,. .. P» bengalense^ 

I Ground colour pale green; 9th segment with a 

broad, quadrate black mark .. ,. .. P. decorum^ 

f'Black markings on segments 2 to 6, very narrow 

} and restricted.P. apeuc&i^ 

Black markings on segments 2 to 6, very broad 
and covering most of dorsum .. 

i More than 10 postnodal nervuros to forewing .. 

Less than 10 postnodal nervures to forewing .. 
pMoro than 12 postnodal nervures to forewing .. 

-J Not more than 12 postnodal nervures to fore- 

t . 7 

( Segment 8 all blue .. .. .. .. P. az'iureum, 

\ Segment 8 all blac;k .P. pruinosuin^ 

(Segment 8 all black; 11 postnodal nervures to 

J forewing.P, rubricepa. 

7. \ Segment 8 black marked with a blue apical ring, 

12 postnodal nervures to forewing .. .. P. indicum^ 

Ground colour of thorax violaceous brown; 
segment 10 unmarked * 8 postnodal nervures to 

8, forewing.P. laidlawi^ 

Ground colour of thorax pale greenish yellow; 
segment 10 with a basal mark of blaok; 9 
postnodal nervures to forewing • • • • P. hypitmdcu. 


3. 

4. 

o. 

e. 
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ERRATA. 

IWt n. 

Pago 53, lines 6 and 10 from top of page, Ouxi should be C«i. 

Page 54, line 11, the 6 should be H. 

Page 58,line 8, Macromiaida should be Macwir,ia ida, and onlines 41 and 
47, Indomact'omia should read PhyUomacrtmia, 

Page 69, fifth line from bottom, epecious should read speciosus, 

page 65, lines 4 and 7, the word biforceps should be omitted. 

Part HI. 

Page 474, line 3 from bottom of page, the letter B should read l>. 

Page 476, lines 15 and 16 from bottom of page, should read 

family. 

Page 478, line 2, from top of page, Pseudophaea etheli should read 
Dysphaea ethela. 

Page 479, line 27, the word perforata should be omitted. 

Page 480, line 12 from bottom of page, the word praemorsa should be 
omitted. 
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A DESCRIPTION OP THE NESTS AND EGGS OF THE COBIMON BIRDS 
OCCURRING IN THE PLAINS OF THE UNITED PROVINCES. 

By 

E. H. N. Gill. 

Pabt IV. 

(With 3 plates,) 

(Continued from page 344 of this volume.) 

PrcUincola caprata (608) • • .. The Commoa Pied Bush-Chat, 

Local name ..Kala Pidha. 

Anglo-Indian naine •. *. The Pied Robin. 

This species Booms to have a curious distribution, in that it is comparatively^ 
oommoa in some districts, and rare in others. It seems to occur more abundantly 
in wild, open country; and is very common in the hilly, scrub covered tracts of 
the Mirzapur, Allahabad, Banda and Jhansi districts*;* and in the wilder por¬ 
tions of the Rohilkhand division. In the Eastern distiicta it is rare, and is 
seldom met with. I cannot remember ever having seen it East of Benares. 

The breeding season is from March to June, though the majority lay in March 
and April. The nests are shallow, saucer-like structures composed of soft grasses, 
fine roots, and wool; lined with hair and other soft materials ; placed in holes 
in walla or bonks quite near the ground ; the entrance being car^iilly sheltered 
externally. Sometimes the nests are in dense bushes or tufts of gross, but alwaya 
close to the ground. The birds are shy and wary, and aa the nests are wdl 
concealed, a great number escape detection. Two nests of unique type taken 
by Colonel Marshall at Soharanpur are worthy of mention. “They were situated* V 
he says, ** in the middle of tufts of surkory-grass, the insides of which had been 
all hollowed out, so as to leave a circular space of bare ground in the middle 
about a foot in diameter, which was sparsely covered over with bits of grass; 
this circular space waa roofed over by drawing the surrounding grass-sterna 
together and weaving in other pieces so as to form a sort of dome. The interior 
height of the structure was about 18 inches. The entrance 'waa circular on one 
side near the top, about 15 inches above the floor of the chamber. The egg- 
receptacle was a hollow in the floor of the chamber near one side farthest from 
the entrance and neatly lined with grass, about 2^ inches across, and about 
IJ inch deep.” 

Normally only four eggs are laid in shape rather broad ovals slightly pointed 
towards one end, and fairly glossy. The ground-colour is a delicate pale greenish 
blue, and the markings consist of specks, streaks, and splashes of radish brown 
scattered over the egg, and having a tendency to collect in an irregular cap at 
the large end. In some specimens the streabi and splashes predominate, and 
in others only the speckles; and a normal egg would measure about 0*^ by 
0 *56 inch. 

CercomeJafusoa (^2d) .. .. The Brown Rock-Chat. 

Local name .Miama. 

Anglo-Indian name .. .. The Sharma. 

This is a common bird throughout the Province, and is peculiar for its curious 
attachment for old mins, buildings, forts, mosques, templets and quarries. 
It bobs up most unexpectedly in the wierdest places and darkest comers where 
its haunti^ voice and dull, sober colouring strikes a note of unspeakable 
lonelinM* Summer and winter they haunt the same buildinga and are never 
absent from the vidnity of their breeding grounds; in some cases becoming 
ep domesticated as to be almost handled, A pair have been |>reedtDg in the 
Bareilly dub for several yeare, and at the present moment are so tame, that 
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tiMqf lUiM tie roOmd trilli^ tibe feMt f«Dr of 

niolesladcnft 

The breedi^ eeason is from Maroh to July, and the nests, always placed in 
lioles or crevices in walls or rocks, are feeble structures of fine grasses, rootSr 
and wool, scantily lined with horse-hair and soft materials, with a slight depres¬ 
sion in the centre to contain the eggs. Occasionally the nest is placed on a 
flat surface or ledge projecting from under a roof, and then it is encircled with 
mall lumps of earth or pebbles to prevent the eggs from slipping off tiie edge. 
There are two, and sometimes thred hrbods a year. 

Norm^y only three eggs m laid, only oooasionaUy four. In shape they 
«Jo» typic^y, modmtely broad ovals somewhat pointed towards one ^d. 
The g^und-ookmr is a pmepure blue sometimes spoUme, but generally spadngly 
spotted and speckled with different shades ci red, particularly UnWtstdM the large 
end; the small end being almost free from any marking, A ttocittai egg would 
nmksDfe about ff * i by a * g inclK 

ThdthnMxicarr^%ih8ia{fi6l) .. BroUna-baeked Indian ttobiti. 

Local name .OnknoWn. 

Anglo-todian name .. •. The Indian Robin; Bhama. 

This ^ecies Is ettrem^fy common throughout the Province, and a familiar 
bird in practically every dlsttiot. It is essentially terrestrial in its 
habits, and is quite interesting to watch as it hops about the garden in a most 
smutty manner with its little tail held erect, expanding and contracting it 
at frequent intervals. 

the period of nidificatlon is from March to July, according to locality; and 
the nests are always placed in holes in walls wad earthen banks quite near 
the ground. The holes m Stable and gate pillars, when the bamboo cross poles 
not are favourite nesting places, and many a nest may be found 

therein. The nests are merely soft pads of tow, shoep^s wool, and vegetable 
fibr^ with the egg-cavity in the middle; sometimes deep and sometimes 
shallow, lined with fine rOots and horse-hair. Quite frequently neets may be 
found Wedged firmly between the stiff, upright stems of cactus bushes, and these 
m simply compact masses of the same materials with a cup-shaped and hair- 
lined egg-cavity let in on top. But this is not all, for the birds are not without 
a aenae of humour, and are not above contemplating the possibilities of disused 
drato*pi|)e 0 , broken flower pots, old tin cans, and the like, as highly desirable 
neitihg sites. 

llie usual (implement of eggs laid is three, occasionally four. Two and three 
broods are raised each year, sometimes in the one nest. In shape tl^ cggS are 
sdmeWhat dongated ovals, more or less pointed towards one end. lie ground 
colour V^es from a cream, throu^ shades of pdnk and pale broWn, tb a light- 
gfCen, with a moderate doss. The markings whidi are numerous, consist of 
and spots of a reddish brown scatter^ more or less profusely over the 
whole egg, particularly towards the large end» which in some specimens produce 
a disttnct browh ione underiaid bjr secondary markings of pale purple shades,. 
A normal egg would measure about 0 * 8 by 0 • 6 inch. 

Copsych/us sautart^ (663) • ^ The Magpie Robin. 

Local name .. «« Dhiyal. 

Anglo-Indian name .. .. Dhiyal 

ooni^cuoue bird occurs In mostly all the districts of the Provfiace, though 
leM ^iu^rty perhaps than die Brown-backed Indian ^bio. It is a familiar 
bird oi pleasing soi^, especially in the breeding season when it may W 
® 4 momiugs perched high on the top of some leafless bough 

wlissung twitter^ in most f^re^ing manner, and which, if not 
dlkt^bed, it will obnt^e for some cbnsfd^te time. 

peHm of nJdffloatiott is froto about the beginning rf April to about dio 
DSijpming Au^it, according to Ibcalifs^, though Aebulk lay in Jlay and A|>ril. 
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Slio-vinp both the male a-id emale abnormal nest- the nest of the male bird 

s attached below the egg-cavity on the 
right of the tiibnlar entrance. 
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The nest* aio invariftbly built in hoksft in trees, thoun^ b^et in viaUe iil4 nmci 
baoke are often selected. Both birds assist in building the nest and inoubatinjy; 
the eggs, and are devoted parents. 

The nest is simply a frail padding of fine tudgs and various vegetable fibres 
ocoupyiag the b<^toin of the bole or cavity, slightly oup-hhaped towards the 
centre tp contain the eggs: the full complement of whioh is five, thoiMi^ it is 
more usual to find four, somettinee only three. 

shape they are typioaiiy almost perfect ovals with a moderate glosa^ though 
the variaticm in shape is pretty wide; ^ongated, pyriform, and globidar sperilSilis 
being quite common. The grourd-colour varies from a pale gre^ thiOOgk 
darker shades cl green, to a distinct greenish blue. The markinga, wtdch are 
usually more conspicuous towards the large end, conaiat of streaks and small 
blotches of reddish brown, underlaid by faint spots and mottlings of pale purple 
shades; more oonspicuous in some specimens than in others. The eggs, as a 
whole, bear a remarkable resemblance to those of the Black-headed Cuckoo 
Shrike; and a normal specimen would measure about 0 * 86 by 0*66 inch. 

Ploceua baya (720) .. .. The Indian Baya, or Weaver-Bird. 

Local name •. .. • - Baya. 

Anglo-Indiai name .. .» The Bottle-Bird. 

The common Baya is a popular biid throughout India. It occurs oommoujy 
throughout the Proviiico, but can hardly be characterised as a garden species. 
The buds are highly gregarious, ai)d are usually met with in large numbers in 
cane-brakes and high cultivation. They are birds of coni^erable sagacity, 
and are popular with Indians on account ^ the way in which they can be train^ 
to perform all manner of quaint tricks. They are very easily tamed, and 
beo^e charming pets. 

The period of uidifioation is from April to September, according to locality, 
and the nests, though wonderful structures, Sfo perhaps even more familiar 
to the oaeual observer than the birds theniselveo. They occur most commonly 
in the immediate vicinity of water; the overhanging fronds of date and toddy 
palma^ and the spreading branches of thorny acaoiaa being specially favoured. 
Large bushes overhanging the borrow pits alongside railway embankmcAta, 
and even disused wells amidst high cultivatiii^s are common sites ; and it is 
not out of the ordinaty to find fifty or more nests on the one tree. They are 
pensile and retort shaped, and are composed throughout of fine strips of elej^ar t 
grass or sugar-cane leaf without lining of any description, and are marvels of 
ingenuity and patience. 

The upper part of the nest varies in length as also does the nest itsell> emd 
the long tubular entrance underneath. From the point of support the top portion 
is extended and widened till the roof portion, oomprisii^ al^ut a third of tho 
neit proper, is completed; at which stage a stro^y proven loop is forined* 
attsnW to either side of the roof. The egg compartment is then formed on one 
side of the loop, but lower than the top of it—in order tp prevent the eggs frptn 
rolliQg out, and the tubular entrance on the other. Both birds ssaist m bufidi^ 
the nest, a^ are tireless in their continued efiorta to acquire p^ectipn* 
the nest hat assumed certain proportions the female takes im he^ poritikm IhfUe 
while the male supplies the materials from without, and tkough the strins of 
grass used for Uie pjorpose are much serrated, it does not seem to wonry t^ niirds 
in ^he lesst who thregd it in and out of the nest fabric without the leest dlmculty. 
In fact, this is done so efficiently that it is very difficult to pull the nest to pieces, 
a fact which adds ponsiderably te its stability. 

The precise me^iod by which the building material is ahtainsd |s most interest¬ 
ing. AbirdaUghUcmastfWtbladeofgraassadbitoithiibui^ the 

required thickneee. Then, with the bitten end held in its pUl, the bird 
flies off. The strip, of course, rips qloim the bkde apdfnaps off at the odd without 
in any way retai^g the progress of the bird. A method whion, apart fiom 
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l>«ing quite iogenloq^ «a^ • deal tA irahiable time. Some obeenrem have gone 
so far aa to maintain liiat tbe blade is bitten in two places to the required le^;th, 
but I have not actually observed this myself. 

A most interesting feature about the nidifioation of thi^ species k the small 
deposits of day found in many of the n sts. One idea^ distinctly oriental but 
rather^ ][detiiresqtte, is to the ^eot that the birds use the clay to stick fire-dies 
on to in order to li^t up the nest at night. Layard suggesta that the bird uses 
it to shaiperi its bill on. Burgess that it helps to strengthen the nest, and Jordon 
that it serves to balance the nest correctly and to prevent its being blown about 

by the windL 

The depositB of clay are not present in all nests, and so far as my ei^rlenoe 
goes, I have found it more abu^ant in the incomplete nests which are supposed 
to be built by the males for their own special benefit. That there is a d^nite 
reason for this peculiarity is beyond question, and when one takes into considera¬ 
tion the fact that the day is always stuck on at the one place, under the roof 
directly above the egg-compartment, it is not improbable to suppose that it 
serves to make the egg'Compartment more waterproof, and also to make the 
roof Stronger and more rigid and better able to *withstand the extra weight of 
the young birds without getting out of shape and pressing down upon them. 

Then there is the extraordinary phenomenon attaching to the incomplete 
nests which are a feature of every breeding colony, in some more some less. 
It seems to be just the normal nest out horizontally in halves with a transverse 
loop at the bottom on which the male bird takes up his position. Jerdon, 
however, maintains that they are just ordinary unfinished nests which 
have been rejected either for some imperfect oonstruotion, weak support, or 
other reason; but there would seem to be more in it than this. Not so very 
long ago I watched a lone male Baya build one of these unfinished nests 
entirely for himself; but not being in possession of a mate he was obviously 
aware of the futility of completing it. 

Even in the breeding colodes the males go on building and titivating the 
completed nests long after the eggs have been laid, especially the tubular en« 
trances which sometimes attain to a length of about 12 inches. As a matter of 
fact the constructive faculty at this season appears to be so strong ifiat the 
males se^ to be smitten by an overmastering deiire to keep on building 
something and this is borne out by the fact that the incomplete nests are of 
greener material What is more desirable than a comfortable nest of nmple 
design for themselves? 

The tubtilar entrance itself is obviously designed for purposes of safety, as 
anyona who has tried to extract the eggs from one of these nests will rea^y 
aitoowledge. No oth^ bird could possibly accomplish it without tearing the 
nest to pieces, and even this is not an easy tadbe. But the way in which the 
bitds themsdves dash up the tubular enkance without even shaking the neat, 
or pushing their heads through the roof with the impetus they acquire, is per* 
feotty marvelkms, and a sight well worth watching. 

The tubular passage is as a mode of entaranoe while the nest is in prooess 
fd construction, and while the eggs are being incubated. But shortly ^ter the 
^ggs are hatched it seems to be abandoned altogethet and the food delivered 
to ihe claimant offspring throuj^ small apertures driven through nest 
faJlidc immedktdy above the egg cavify. In fact the absence or o^erwke 
ol these apertures is a certain sign as to whether the neat contains eggs or 

foung. 

Ibmeofthe males, enterf^ii^g than their fellows, attach their own 
ntipii to the bottom of those oocu^ed the females. These are rather wonder* 
ftd'ftrhotares, and the fact that they occur quits frequently rather knocks the 
bottom out of Jerdonk contentioa regm^diog the r^eotion of nests of onsuit- 
^gn. A photogra]^ of such a nest is reproduced. 
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* Thft number of. eggs laid ii, according to Sundeval, three j Burgees six to 
«ight, Tiokell six to ten, Blyth four or five, and Jerdon two or three. But from 
^wrsbnal observations I have found two to be the normal number, sometimes 
tAiree. When more them three eggs occur in. the one nest they must be the pro-' 
duce of more than one bird, but I haVe never come across an instance of this 
nature personally. 

The eggs are pure white, somewhat cylindrical in shape and pointed at each 
end, and of a pinkish ground when frosli on account of partial translucency of 
the shbUs. A normal specimen would measure about 0*82 by 0*6 inch, 

Ploceu8 manyar (723) .. The Straited Weaver-bird. 

Local name .. .. Bamani Baya. 

Anglo-Indian name .. Unknown. 

This species, so far as my experience goes, seems to have a curious distribu¬ 
tion in the Province, in that it appears to be nussing entirely from vast tracts 
of country. I have seen nests in large numbers in the Kumoun Tarai as well as 
4n certain parts of the Benares and Ghazipur districts; but have never come 
across the b^rda or their nests in any of the intervening stations, though instancef 
of their breeding in the Etawah, Aligarh, Mainpuri, and Cawnpore districts 
are recorded in Hume’s “ Nests and Eggs of Indian Biids.” They do not seem 
to occur at all in Bundelkhand south of the Jumna. 

Though there is very little difference between the plumage coloration of this 
and thelaft species, there is certainly a marked differerce between their nests. 
Not that the materials employed are different, nor is there much alteration in 
the general plan of architecture. The spacious egg-compartment and character- 
istio tubular entrance are present in both, but whereas in the case of the Common 
Baya the nest is suspended from a ][)oint and acquires the shape of a leg of mutton 
with on attachment at the bottom, in the case of the other, several blades of 
stout elephant grass (in which the nests are always built) are drawn together and 
incorporated in the structure to form the point of support, which has the effect 
of making the top of the nest dome-shaped. But the fact that one species builds 
in grass, and the other on trees and bushes is ordinarily quite sufficient for pur¬ 
poses of disorimination. 

The period of nidification is the same as that of the Common Baya and the 
number of eggs laid is two, sometimes three; and they are also similar as regards 
colour, size, and shape. 

Uroloncha malaharica (734) •. The White-throated Munia. 

Local name • • • • •. Charchara. 

Anglo-Indian name .. • .. Chirookee. 

This species breeds commonly throughout the Province, more commonly 
tVBrbap^ in the more arid tracts ; e^»pecially where thorny scrub is plentifuL 
birds occur, not infrequently, in gardens adjoining human dwelb'n)^ where 
they sometimes breed ; while rests are also found in creepers over the verandahs 
and porticofi of bungalows. There does not appear to be any fixed breeding 
period, for this is continued throughout the year; eggs heir g found In practically 
every month. 

Typically the nests are large and globular, and are composed throughout of 
various grasees, usually course on the oustide, lined wiUi appreciably finer 
material within ; and a good deal of ingenuity is evii ced in putting the loose 
tnateiisls together. Quite frequently old bits of rag and cotton are incorporated 
in the structure, but are not characteristic of the liest. A small circular 
entrance leading to the egg-cavity is lot in on one side, and the egg-oavity itself 
usually lined with feathers and soft materials. 

Hie structures, Hiough loosely put together, are quite strong and compara¬ 
tively substantial; but sometimes the covering over the egg-cavity is frail, and 
eometimes missing altogether. They are placed at various heighta from the 
24 



7« BOMBAY NATURAL MIST. SOCIETY, Vol. XXIX. 


pmndp but 9M a mle are fairly low doWa, and well ooneealed» Thora buthea 
with heavy foliage are specially favoured. 

Bolh binds assist in building the nest and inoubating the eggi» and both ooonpy 
the nest together at night. In iaet» being gregarious in ^eir habita, several 
birds may ^ observed to occupy old nests at night,not only in the winter months, 
but during the hot weather as wdi; a curious practice peculiar to oertain speoica of 
this family only. 

1 have never found more than six eggs in a nast, which I consider to be the full 
oomplement laid. Kcnmally one finds only five, sometimes three or four. In 
shape they are typically rather broad ovals, sometimes more or less pointed 
towards one end. The ground colour is pure white without spot or blemish of any 
kind, and with no perceptable gloss. A normal specimen would measure 
about 0*6 by 0*5 inch. 

Uroloncha acHiicatida (727) .. Hodgson’s Munia. 

Local name.Unknown. 

Anglo-Indian name .. .. Unknown. 

It is with a certain amount of diffidence that I make mention of this apeolee 
in these papeni, for I am very doubtful whether it can be included among tlie 
common birds of the plains. It breeds quite commonly throughout Kumouiv 
but the ooly plains district in which I have come aoroes their nests is Ghazipuir 
where they are almost invariably constructed among the spiny loaves of date and 
toddy palms, sometimes at oonsiderabie heights from the ground; the most 
favour^ months being September, October and November. 

Unlike the' White-throated Munia this species appears to be either wholly 
or partially migratory, for it seems to be absent from particular localities during 
the first six months ^ the year. My observations of their breeding habits have 
been confined to the one district, but from what 1 have been able to ascertain 
the work of nest construction and incubation seems to be undertaken by the 
female alone; the male, during this period, being very little in evidence. Nor 
do the birds appear to evince the peculiar habit of the White-throated Munias 
of collecting together in an okl rest at night. 

The nests are constructed throughout of various fine grasses, and resemble 
very much those of the White-throated Munia, save that the smali, circulai 
entrance invariably has a canopy of fine grasses projecting over it. 

The eggs are usually five in number, and are almost exact replicas of those of 
the other allied species. A normal specimen would measure about 0*61 by 0 *42 
inch. 

Uroloncha punctulaia (736) .. The 8pottod Munia. 

local name .Telia Munia. 

Anglo-Indian name .. .. The Spotted Munia. 

This species seems to be sparingly distributed in the well-wooded and watered 
tracts of the province, and is wholly absent from large tracts of country; whereas 
in the more acrid regions it seems to occur only as a bird of passage. 

The breeding season is from about July to September and the nests are almost 
invariably constructed in thick thorny bushes and the various acacias; seldom 
at a greater height than ten feet from the ground. They are globular structuresr 
remarkably large for the size of the bird, up to about 10 inches in diameter and 
7 inches in height, and composed throughout of various grasses, straw, and strips 
of oouise grasses rather neatly interwoven. A small, circular entrance is let in 
on one side, and the egg-cavity carefully lined with very fine grass-stems and 
roots. 

Not infrequently the nests are massive and shapeless, and a typical example 
of one of these has been admirably described by Mr. F. K. Blewitt. A nest 
of this species’V he says, was remarkable as being more compact and massive 
than 11^ of this sp^es usually are. It was a very irreguUurly-shaped nest, 
•ometidng in outline like a gouty foot done up in bandages, the toe pointing 
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dcrHiwatdnt and the apertnre where the would join on; exterioriy 
it Wat composed of broad-leaved grass; interiorly of fine grass and 
flowering stems. The walls were fully an inch thick and very oompact. The 
cavity, measured from the aperture to the bottom, wat six inches deep» and some¬ 
thing less than three inches in diameter; exteriorly the nest was some nine 
inches measured from heel to toe, and six inches from the heel to the mouth of 
the aperture, and some four and a half inches in breadth. The whole exterior 
portion was composed of green grass, but the tine lining was dry.” 

The number of eggs laid varies considerably, and as many as ten have been 
recorded from the one nest. Six or seven would seem, however, to be the normal 
number, though it is not unusual to find four, often five. They resemble some¬ 
what the eggs of the White-throated Munia, but their more elongated character 
is very marked, by which they can be differentiated. A normal specimen would 
measure about O’65 by 0*46 inch. 

SporcegirUhus amandam (7118) . • The Indian Red Munia. 

Local name .Lai Munia. 

Anglo-Indian name .. .. The Red Munia. 

This en^rtaiiJng littie bird, like the last species, is also sparingly distributed 
in the more well-watered tracts of the Province, more especially in country 
abounding in high grass. But unfortunately it is seen moie frequently in cap¬ 
tivity thai> in its wild state. 

The breeding season is from about June to September, and the nests are almost 
invariably placed in small stunted bushes in the midst of high grass, and aro 
usually quite close to the ground; a great deal of attention being paid to 
concealment. I have found nests on two different occasions in bushes growing 
out of the sides of old wells some way down below the level of the ground. Both 
biidf! undertake the work of nest constructioi.. 

The TiestB and eggs are almost identical w»th those of the Wliite-throated 
Munia; but on the whole the eggs are considerably smaller, and usually five in 
number. A normal specimen would measure about 0*55 by 0*43 inch, 

Oymnorhie flavicollis {7^o) .. The Yellow-throated Sparrow. 

t^al name ,. .. ., Jangli-churi. 

Anglo-Indian name .. .. Tooti. 

This is a comparatively common, though inconspicuous, bird throughout the 
Province; and is, as a rule, more frequently heard than seen. With the excep¬ 
tion of a yellow patch under the throat, and dark chestnut patches on the wings, 
it resembles greatly the female of the House-Spairow ; and is often mistaken 
for one. In the winter months the birds aro, to a certain extent, gregarious; 
but as the breeding season approaches the parties split up in couples, and are 
then not at all inclined to be friendly towards their neighbours; though occa¬ 
sionally, if the tree happens to be of gigantic proportions, it may contain more 
than one nest. 

The breeding season is from about March to the beginning of June, and is 
heralded by loud, not unmusical chirrupings on the part of the male as he calls 
ceaselessly to the female who answers in a voice slightly modulated. The calls 
are reminiscent of the House-Sparrow, but are slightly more melodious and pro¬ 
longed. 

The nests are, without exception, placed in holes in trees. Sometimes ija neat 
little apertures excavated by Woodpeckers or Barbets, and sometimes in mere 
cracks or crevices in the wood ; and both birds assist in building the nest, 
which is almost invariably a loose collection of various grasses rather thickly 
lined with an assortment of feathers conforming to the internal shape of the hole 
or cavity. 

The normal number of eggs laid appears to be three, though one finds four 
ooossionafly, very often only two. In shape they vary considerably, pyriform 
and more or less elliptical varieties being quite common. Typically, however. 
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tkey &re moderately elongated ovale, slightly pointed towards one end. The 
eh^ ia dull and glc^ess, and of a dull greenish white groimd; but this is almost 
obliterated by heavy smudges, streaks, and blotches of various shades of dark 
brown and sepia, so confluent in most specimens as to render their identifica¬ 
tion unmista^ble. A normal egg would measure about 0*75 by 0*55 inch. 
Passer domesUcus (776) .. The Common House-Sparrow, 

Local name.Gonriya 

Anglo-Indian name .. The Common Sparrow* 

There is not much that 1 can say about this species that is not only too well 
known already, for it seems to have come in for an abnormal amount of both 
abuse and appreciation which mere man, in his boundless conceit, seems to have 
showered on it. Even as discriminating an ornithologist as Hume did not have 
a good word to say for it, and, indeed, what he does say is well worth quoting. 

But what is in a name **? He asks, Call him dofnesticus or indicus, it 
doesn't alter his depraved nature, does nqt make him one whit less detestable— 
only there is a certain lucus a non lucendq sarcasm invplved in the Linrxftar> name 
that aggravates." 

If domesticity consists in sitting upon the punkah-ropes all day, chit, chit, 
chit, cluttering ceaselessly when a fellow wants to work, banging down in angry 
oon^ct with another angry wretch on to the table, upsetting the ink, and play¬ 
ing old Harry with everything, strewing one’s drawing-room daily with straw, 
feathers, rags, and eveiy conceivable kind of rubbish in insane attempts to 
build a nest where no nest can be; if I say these and fifty other atrocities constitute 
domesticity, heaven defend us from this greatly-lauded virtue, and let us cease 
to preach to our sons the merits of domeatic wives I Conceive a wife evincing 
similar .tendencies 1 Why, there isn’t a jury in the country who would not return 
a verdict of * sarve her right,’ even if the unhappy husband should have wrung 

her neck before the golden honeymoon had run out. 

My one regret has ever been that the whole race had not before my time met, 
under Providence, that appropriate doom so graphically depicted in Mr. Yarrell’s 
oharming woodcut," 

Mr. Benjamin Aitkin, on the other hand, is much more charitable; and not 
only declares his actual liking for the bird, but willingly overlooks its disorderly 
habits in admiration of its intolligenoe, courage, patience, and care for ito 
offspring. And is quite certain that if it be but “ tuneless melody " he pours 
forth, that it sounds far sweeter to Mrs. Sparrow than all the hurried snatches 
of song with which the Bulbul, Thrush, Blackbird, Robin, and Lark put off 
their uncomplaining mistresses. 

It is not for me to criticise, nor even to draw comparisons between the considered 
opinions of my betters, and pioneers of ornithology ; so that I am quite content 
to leave my readers to draw their own conclusions in accordance with their 
own experience of this ubiquitous bird. I will deal only with the material facts 
of nidification. 

The breeding period seems to bo continued spasmodically throughout the year, 
though the bulk invariably breed from about March to September. The nests 
are loose, untidy structures of grass and straw placed in holes, cracks, crevices, 
and in fact in any sort of receptacle which will hold them conveniently ; the 
ogg-cavity being thickly lined with feathers. 

The eggs are up to six or eight in number, but normally only four. They 
vary considerably in shape, but are typically somewhat elongate ovals, only 
very slightly pointed towards one end. The groimd-colour varies from a pale 
stone-colour, through shades of gray and dull yellow, to a greenidi white; and 
the markings normally consist of speoklings and streaks of different shades of 
dpi! and dingy browns and sepias pattered all over the surface of the egg. 
Sometimes the markings are scanty and sometimes profuse, and sometimes 
oqqsM of bold spots and blotches which have a tendency to form a blotchy. 
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ill-defined cap at the large end. A normal specimen would measure about 
by 0*0 inch. 

Melophus melanicterus (803) .. The Crested Bunting. 

Local name .. .. Pathar Chirta, 

Anglo-Indian name .. Unknown. 

This vivacious and sprightly little bird is unfortunately very sparingly distri¬ 
buted in the Province; and, in fact, seems to be missing entirely from large traots^ 
of country. Its conspicuous chestnut body and black, crested head, and pleasng 
simple note, are unmistakeable. But the only places where I have met with 
the species are the wilder and less fre(picnted portions of Bundelkhand, tho 
Allahabad and Mirzapur districts ; and even here they were not common. 

In spite of the fact that I have seen and studied the birds on various occasionSt 
I have never had the good fortune to find a nest. But I quote a description 
of Mr. F. R. Blewitt’s who found them breeding in the Jhansi district in July 
and August. 

“ My experience ”, he says, “ is confined to two nests : one was found at the 
base of a small plum-bush, near to a wall; the other in a hole in a wall. 
The nests are exact counterparts of each other; on the outside they are made 
of very course grass and roots. The egg-cavity, cup-shaped, has first an inter¬ 
mediate coat of fine khus, over which, again, is a complete lining of horse-hair. 
The outer diameter is about 4*8, inner 2*6, and depth of cavity 1*4. The 
nests are compact, especially the inner part of the structure, and neatly made . • 
Their favourite resort is old buildings and walls, to which the birds confine 
themselves, seldom going far away from them. The male has a peculiarly soft, 
melodious note, repeated at intervals. . , Three appears to be the regular 
number of eggs. They are of a dull whitish grey, with a sprinkling of light 
brown spots,” 

According to Hume the eggs are typically broad ovals in shape, somewhat 
obtuse at the small end; and a noimal specimen would measure about 0*79 
by 0 *63 inch, 

Cotik sinensis (809) ., The Indian Sand-Martin. 

Local name .. .. .. Abaii. 

Anglo-Indian name .. ., The Sand-Martin. 

These fascinating little birds are commonly distributed throughout the Pro¬ 
vince in suitable localities, and ns there does not appear to be any regular fixed 
period for niditication, they frequent particular localities throughout the year, 
and are seldom absent from their usual haunts. 

Precipitous mud banks overlooking rivers, streams,and lakes are their favourite 
haunts, and where one nest occuis there arc sure to bo many more. For the\ 
brood, according to locality, in lai-gc or small parties; uud are highly gregarious 
in their habite. 

The nests are merely horizontal, circular tunnels about two inches in diameter, 
and from two to throe feet in depth, which the birds excavate for themselvtjs. 
with their bills and claws. At the end of each tunnel is the hollow, ueatlv- 
fashioned egg-chamber lined with fine grass-stems and roots and soft feathers. 
Four seems to bo the fuU complement of eggs laid, though it is not unusual to 
find three, often only two. 

I have not been able to accumulate sufficient evidence to state definitely 
whether there are two broods in the year, but this is possible. I have found neete 
in very nearly every month, but the bulk seem to breed in March, April, and 
May. I have come across breeding colonies of upwards of a hundred couple^ 
with all the tunnelled nests driven into the face of a mud cliff some fifteen feet 
square ; tho little apertures being only inches apart. In such ciroumstances it is 
rather a wonderful sight to watch the building operations in progress. How 
each bird identifies its own nest is a problem difficult of solutioiu 
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The eggs are pure white in colour, aa4 quite devoid of any gloss. In shape 
they are oval, a good deal pointed towards one end; and a normal speoimen 
would measure about 0*68 by 0*48 inch. 

Piyonoprog^ne concolor (811) .. The Pusky Crag-Martin* 

Tjocal name .Unknown. 

Anglo-Indian name .. .. Unknown. 

This sober-plumaged though unniistakeable bird is sparingly distributed 
throughout the Western districts of the Province, especially in the wilder and 
more desolate tracts. Its name, in fact, would suggest as much. I have never 
met with this species east of Chimar on the Ganges, and 1 very much doubt 
whether it occurs at all in the Province east of Benares. 

In localities where it is a constant resident, it is never met with in any 
numbers. Indeed Chimar, with its wild and rooky environment and ancient 
buildings, could boast only of the one pair ; which, after various attempts to 
build a nest, finally decided on a site quite inaccessible for either man or beast, 
and eventually got the nest fixed on to a perpendicular wall quite sixty feet 
from the ground ; and there it remained in perfect security. 

The breeding season is from about February to July, though the nest men¬ 
tioned above did not contain eggs till the middle of August. If one were to 
take a small, deep saucer and cut it exactly iii halves, and then stick the cut 
face on to some perpendicular wall, one would get a fair idea of what the nest 
of this species is like; save that the nest is made up of small mud pellets stuck 
closely together, and incliuiug to a well-defined point beneath. The egg- 
cavity is more or less cup-shaped, and lined internally with fine grass-stems, 
roots, and soft feathers. The perpe^idicular stone walls of old buildings, the 
shelving sides of large rocks, and cliff-faces are specially favoured; particularly 
those in the wilder and less frequented spots; and yet quite recently I found 
one quixotic pair endeavouring to build a nest in the verandah of a large business 
establishment in Hozratgunj; perhaps the busiest thoroughfare of Lucknow. 

The full complement of eggs laid appears to be four, though it is more usual 
to find only three. In shape they arc typically moderately elongated ovals, 
distinctly pointed at one end. The ground-colour is white, while the markings 
consist of specks and spots, occasionally blotches, of various shades of yellowish 
and reddish brown more or less thickly scattered over the whole egg, but parti¬ 
cularly towards the large end, where they have a tendency to form an irregular 
xone. A normal speoimen would measure about 0*7 by 0 *5 inch. 

Hiruvda amithii (818) .. ,. The Wire-tailed Swallow. 

Local name .. ,. .. Leishra. 

Anglo-Indian name .. .. The House-Martin, 

This beautiful little bird, so easily distinguished from the last species by its 
beautiful plumage of metallic lustre, and by the two long wire-like feathers 
in the tail, is also sparingly distnbuted throughout the Western districts of 
the Province; and, like the last species, docs not seem to occur at all oast 
of Benares. 

Like the Dusky Crag-Martin, it frequents mosques and old buildings, but 
is found more frequently in the vicinity of running water for which it has a 
peculiar weakness. They aro vivacious and sprightly birds which capture 
their food on the wing, but are not nearly as friendly as the Dusky Crag-Martin. 
However, they are most fascinating birds to watch on a bright morning when 
the sun's rays may be observed to scintillate on their brilliant metallic plumage 
in the most wonderful manner. 

The period of nidification seems to be somewhat prolonged, from about 
Pebmary to September; though the bulk seem to breed in April and May. 
The nests are found almost exclusively iu the immediate neighbourhood of water 
runoinig streams particularly; the most favoured sites being under the oonrioes 
t^ges, under atone culverts spanning oanalSi under overhanging shdves 
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of rock, or the faces of mud or stono cliffs overlooking rivers and streams, and 
occasionally in old buildings in the vicinity of water. 

The nests are composed externally of mud, about inches broad, and 3 inches 
across, and resemble greatly those of the Dusky Crag-Martir, The ^jg-cavity, 
which is usually a neat hemispherical hollow, ia lined with fine grass-roots and 
41 various assortment of soft feathers ; and both birds assist in the construe* 
tion. 1 have never found more than one nest in the one vic'inity. 

Three seems to bo the normal number of eggs laid. In shape they are typi¬ 
cally narrow ovals, a good deal pointed towards one end. The shells are fine 
and delicate with a bright gloss when fresh. The ground-colour is a delicate 
pmkish white usually thickly spct^kJtd,spotted, and blotched with various shades 
of reddish brown. In some eggs the markings are jirctty evenly distributed 
over the whole surface, and in others they are more numerous towards the large 
4 ‘iid, where they have a tendency to form rather n distinct zone. As a whole the 
eggs are very beautiful, and a normal specimen would measure about 0 * 7 by 
inch. 

JJirundo Jluvicola (819) .. .. The Indian Cliff-Swallow, 

Local name ..Unknown. 

Anglo-Indian name .. . Unknown. 

This species, so far as nidification is concerned, is quite the most gregarious 
of all the allied species, and occurs in certain localities of the Province ; but not, 
so far as I am aware, oast of Benares. They are most intorosting and energetic 
birds, but do not appear to have a wide distribution. In the localities where 
they do occur, and breed, they are met with in large numbeis ; and their uesta, 
crowded close together, look from a distance like some gigantic honeycomb. 

I have come across breeding colonies of this species only three times. One 
wa« a collection of about fifty nests on the face of a high mud cliff overlooking 
the Belan river at the south-eastern corner of the Allahabad district; a second 
of about a hundred nests under a high railway bridge over a stream about tw enty 
miles east of Mirzapur, and a third of about two hundred nests under tbo railw ay 
bridge over the Ken river at Banda;—in each case in w ild and rugged country, 
so that the birds would seem to favour the Jess frequented spots. In each of 
the above cases the nests were very inaccessible, and I have always regretted my 
inability to secure doi*ent photographs. 

A most admirable account of the nesting habits of this species has been fur¬ 
nished by Mr. James Aitkin who writes;—“The smallest of our Swallows, and 
much less familiarly known than the other species, as it lives m colonies, and 
is strictly confined to certain localities ; at Akola there is one of tlu^se colonies, 
which build their nests under the broken jxirtion of a wall which stretc'hcs 
out into the Moorna, The nests are retort-shaped ; a few stand apart, but the 
majority are attachtni together, the tubular neelU all standing out from the wall, 
and presenting a very peculiar appearance. With the first heavy showers of the 
monsoon the river comes down in a flood and washes the whole place clean. 
As soon as the rains abate, rebuilding commences, and the bustle in the early 
morning is prodigious, the birds hurrying from all quarters with tlieir bills 
full of mud. They are much persecuted by felparrows, who take possession of 
the egg-cup of the nest before the neck is added, and a single pair will cause 
several nests to be deserted before they suit themselves. . . . The second 

brood is in February, during which months they swarm about the nests like bees 
about a hive, while every now and then splash into the water goes some too 
fragile neck, bi'eaking even under the light weight of the little owner. These 
breakages do not, however, interfere in the least with the process of incubation, 
but appear to bo repaired even while the mother bird is sitting.’* 

Nests may be found in practically any. month from February to August, but 
whether two broods are hatched each year is still a matter of uncertaiiity. The 
neats are made of small mud pellets stuck close together. They are small and 
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retort-shaped with the ohamber about four iuohes in diameter^ and the tubular 
mouth ini^anably turned outwards, varying from two to five inches in length, 
and cramii3i as close together as possible. Internally they are well lined With 
grass-roots and soft feathers and rendered extremely cosy; but how each bird 
recognises its own nest is perfectly marvellous. 

The normal number of eggs laid appears to be three. Typically they are 
long oval, a good deal pointed towards one end, though pyriform and almost 
oyUndrical varieties are frequently met with. The ground-colour is puro 
white, pinkish when fresh on account of partial translucency of the shells, which 
are fine and delicate. Some eggs are pure white throughout without a spot or 
blemish of any kind; while others are spotted, speckled, mottled and clouded 
with dull shades of reddish brown never very shaiply defii ed; and as a rule, 
they are more numerous towards the large end. A normal egg would measurer 
about 0 * 7 by 0 * 5 inch. 

^ ' Hirundo erythropygia (823) .. Sykes’s Striated Swallow, 

Local name .. .. .. Masjid-ababil. 

Anglo-Indian name .. .. The Red-backed Swallow. 

This handsome swallow, so easily recognised by the conspicuous red patch 
on the rump, has perhaps the widest distribution of all the allied species; os 
it seems to occur in the Eastern and Western districts alike. It is never met with 
in large numbers, but either singly or in pairs flitting about in the vicinity of old 
ruins, mosques, and temples, where it exhibits very little fear of man. 

The brewing season ia from about March to July, according to locality; and 
the nest, always solitary, is so typical as to be quite unmistakeable. It is a 
large retort-shaped structure in which the tubular entrance might be anything 
up to ten inches in length, composed of small mud pellets stuck firmly on to tho 
under surface of some horizontal wall; well lined internally with line grase-roots 
and stems and a various assortment of soft feathor^. 

The most favoured idaoes are the roofs of old and ruined buildings, but the 
nests are by no means confined to these ancient relics, and may bo frequontl> 
found in all sorts of weird places. As Mr. F. R. Blcwitt very rightly remarkn : 

Eccentric to a degree is this swallow in the selection of a suitable place for its^ 
nest,” for I have personally found the nests in barns and stables, old buildings, 
mosques and temples, under rocks and ledges in old caves, under the corrugated 
sheeting of an old latrine, and under an old wooden bridge where the water 
was all but touching the bottom of the nest; and, last but not le^t, under a 
small ledge quite fifty feet down an old and disused well. Both birds share 
in the labours of nest construction. 

The eggs ore up to four in number, and pure white m colour without any 
perceptible gloss. In shape they are rather long ovals, somewhat blunt at 
both ends ; though pyriform varieties are not uncommon. A normal spocimeu 
would measure about 0 *78 by 0 *56 inch. 


( To be continued). 



7m * 


A REVIEW OP THE ASIATIC SPECIES OF CONTI A IN INDIAN 

MUSEUMS. 


BY 

Col. P. Wall, I.M.S., C.M.C., C.M.Z.S, 

The idoiititicat-ioa of many of the Aniatic sj^ocies of Contia ha8 for many years 
caused me—as it must have doiu* others—coiisiderahle ^lerplcxity. This is not 
surprising when one studies the key to these species and the descriptiona in 
BouIengePs Catalogue (V’^ol. II, pp. 255 f(). Some of tlio supi) 08 ed sjiocies 
are so closely affined that they can only ))o w^paratcMl by very minute differ* 
ences in the relative length and breadth of such shields as the rostral and frontal. 
When his Catalogue appeared in 1894 Boulenger had Ht*en one K|ieciiucii of 
submitt^ to him by Mr. Sc later from tlio liuliaii Museum, which 
he mailo the type of a new speeie.s under that namt\ The British Museum Col¬ 
lection tontained no specimen of fasciata^ only one specimen of persica^ and two 
of tualteri, 1 ha\;e for many ycai-s Iiad douht.s as to the validity of some of these 
species, and in answer to my ap^ieals 1 have lieen able to examine and compare 
roocntly all the available specimens of Conlid in the Ijidian and Quetta Museums, 
and tile Bombay Natural History collection, tlianks to Dr. Aimandale, Mr, 
Bond, and Mr. *Si)ence. In addition to these specimens I have examined many 
& others. I propose to put the^se recoi'fls togetlicr in this paper, and it will bo 
seen that there are good grounds for conshleriug angusticcpa the same as perfect, 
condoni the same as derewhup.aUf^ and that one specimen in the Bombay col¬ 
lection deserves recognition as a sjieciea noiv to science for which I propose tho 
name zebnna. 

I have examined rniiuitely the specimens refeired to above, and append below 
descriptions and synopses showing th<^ details of the h'pidosis. 

(-ONT1A rEKSK’A (Andei*son). 

Vydophia persicus. —Andoi'Hon, P.Z.S., 1872, j>. 592. Blatifonl, Zool. E| 
Persia, 1876, p. 408. 

Paeiuiocydophia persicits ,— Boettger, Zool. Jahrb,, 1888. Ill, p. 922. 

Contia pereica. —Iloulonger, Cat. Vol. II, 1894, p. 265. Ingoldbv, Bomb, 
N. H. Jourl., Vol. XXIX, p. 129. Wall, Bomb. X. H. Jourl., Vol. XVIJI, p. 801. 

Contia angustietpa, —Aniiandalo, Vol. XVIll, p. 801. J.A.S. Bengal, 1904, 
p. 208. Boulenger, Cat. Vol. 11, 1894, p. 262. Ingoldby, Bomb. N. H. Jourl., 
Vol. XXIX, p. 129. McMahon, Bomb. N. H. Jourl.. Vol. XIV, p. 181. Wall, 
Bomb, N. H. Jourl. Vol. XVllI, p. 501. 

Contia imfecTL—Wall, Bomb. N. H. Jouil.,Vol. XX, p. 1037. 

Length, —345 mm. (13^ inches), tail 78 mm. (3J inches). 

Lepidoaia, — (a) Tgpical. Roatml. Depth from three-fifths to two-thirds its 
breadth. Portion visible above from two-thirds to a shade less than tho suture 
between the intemasals. Intermaala, The suture between the follows sub- 
equal to that between the pracfrontal fellows. Trapfronkda, J he suture be¬ 
tween the fellows from one (quarter to twoJifllis the lengtlv of the frontal. Sup^ 
raoculara. Length from two-thirds to foiir-fitths the length of tJie frontal, hall 
the parietals; breadth from half h» two-thinls that of tlie fiontal. FronlaU 
liength equal to or rather greater than it.s distance to the end of tho snout, three- 
fifths to two-thirds that of the parietals. Lamd, Al>8(>nt, tlic praefronta] 
touching tho 2nd labial. Pmeocidar. One. Foatocnlar. One. TewporoU, 
l-fl. Supmlahiala. 7; tho Ist and 2nd touching tho nasals, 3rd and 4ih 
the eye, and the 6th and 6th the anterior temporal. SublingmU, Posterior 
shorter than the anterior; in contact with tlie 4th and 5th, or only Hie 6th in* 
fralabials. Infralabials, 5, the 5th touching two scales behind. Cost'ila. 

25 
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Two heads-lengtlM behind the bead 15, midbody 15, two heada-kiigtht 
before the vent 15 or 13, When the rows reduce from 15 to 18 the 3rd and 4th 
rowa above the ventrala blend. Smooth. With tingle apical pita. VenUnb 
185 to 214. From 6 to 8 pairs of scales intervene between the 1st ventral and 
the posterior sublinguals. AfiaL Divided. Svbeaudais. 83 to 82. Divided. 

(6) Anomalies, Loredl, A very snail shield rarely present. Posterior 
sukinguals. Barely separated by one scale. Oostals, Karoly the 4th row 
above the ventrals divides, the resultant rows blend, and the redivision and 
bl«iding may be repeated making the rows 17 in places. 

Ot^ouraHon. —^Dorsally the scales are a pale brown or dun with buff margin^ 
This is most marked in the anterior part of the body, the colour becoming uni* 
foirn buff posteriorly. In some specimens there are a few black spots behind 
the neck arranged quincuncially, or confluent to foitn cross bars. Belly un« 
spotted. Head with three black cross-bars which may be ccunpletely confluent. 
The anterior passes between the eyes, and reappears below the eye on the upper 
parts of the 3rd or 3id and 4th supralabials. The median passes over the middle 
of the parietals and extends to the upper parts of the 5th, 6th and 7th suprala- 
bials. The posterior lies just behind the parietals, and involm 4 or 5 rows of 
scales behind, extending to the sides of the nock. Li spirit the clack often fades 
considerably. 

Sexes,^Tht male genitalia are cylindrical organs, not bifid, and are beset 
with numerous very smaU recurved spines. 

Distribution, —Persia. Baluchistan. Waziristan. N.W. Frontier (Bfala* 
kand, Parachinar). W. Himalayas (Murree).^ 

Kotb.-—I think it probable that the specimen labelled umlUii in the British 
Museum from I^bistan, Bind, will prove to be this species. 

CoimA VASCUTA (Jan.), 

358 mm. (14| inches), tail 54 mm. (2| 

Lepidosis, —(a) Typical, Rostral, Depth about two-thirds its breadth. 
Portion visible above twice or nearly twice the length of the suture between the 
intemasal fellows. Internasals, The suture between the fellows half to three- 
fourths that between the praefrontal fellows. Praefrontals, The suture between 
the fellows one-third to two-fifths the length of the frontal. Supraoculars. Length 
equal to or a shade leas than the length of the frontal, three-^ths to four-fifths 
the parietaL, Breadth equal to that of the frontal. Frontal. Length greater 
than iU distance to the end of the snout, two-thirds to four-fifths the mudetalst, 
Nasal. Entire. Loreal, One, one-third to two-fifths the length of the nasal. 
Praeocular. One, Postoculars. Two. Temporals. Ifl. RuprMbMs, 7; the 
1st and 2nd touching the nasals, the 3rd and 4th the eye, 5th and 6th the an¬ 
terior temporal. SubUnyuals. The posterior about thrM-fourths the length 
of the anterior, separated by one scale; in contact with the 4th and 5th infra* 
labials. Infralabials. 5, the 5th in contact with three scales behind. Oostals^ 
Two heads-lengths behind the head 15, midbody 15, two heads-lengths before 
the vent 13. The rows reduce from 15 to 13 four to six heads-lengths before 
the vent by the fusion of the 3rd and 4rii rows above the ventrals. Smooth. 
With single apical pits which are ex1^:einely difficult to detect in spirit specimens, 
Ventrals. 126 to 157 (158 to 171 Boulenger). From 4 to 6 pairs of scales bet* 
Ween the Ist ventral and the posterior sublinguals. Anal. Divided, 8vb» 
eaudals 0 39 to 49; divided (48 to 62 Boulenger). 

(6) Anomalies, Supralabials, The 5th is divided in one specimen on one 
^die forming a spurious lower anterior temporal. The 3rd a^ 4th are oon* 
fluent on one side in one specimen and the 6th and 7th confluent on both sides 

^ This speoimen used to be in the Bombay collection but is now 
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on the same 8pecimen» and the 6th and 7th oonfluent on one aide in another 
Po^rior aublingmU. In contact in one specimen. Svboavdals, In one apedmen 
the 3rd to the 7th are subdivided maJung four shields across the tail. In 
another the 2nd is entire. 

Dentition .—I have no skull but I have a note saying that ** the tnaxiUary 
teeth are dubiously 11, the palatopterygoid series dubiously 22, and the man* 
dubiously 11.” 

Colouration .—Doraally buff to pale brown with from 33 to 40 blackish bars 
on the body, and 11 to 16 on the tail. Those extend to the edge of the ventrals* 
A series of dark spots on tbo edge of the ventrals and last row of costals alter* 
nate with the bars. Belly unspotted, or with a scanty dusky mottling or suffu* 
sion mesially from the throat extending slightly backwards. Head in well 
marked examples with a dusky suffusion on the top involving the frontal^ the 
inner two-thirds of the supraocular and inner two-thirds of the parietal shields, 
extending below the eye to tlie upper parts of the 3rd and 4th supralabials. A 
nuchal bar involves four to five rows of scales in the length of tbo snake and 
extends round the sides of the neck but is not complete across the throat. 

Breeding .—A female 358 mm. (14J^ inches) in length contained five eggs in 
the oviducts, of such a size and character as to suggest that this species is ovi* 
parous. 

Dieirihttiion, — Palestine. (Shellal, Wadiguzzi and Deir-el-Belah). Iraq. (Shai* 
ba. Faluja), S. Persia. (^laidan Mihaftan), 


Co^^TIA MCMAHON! Wall, 

C. inctnahoni. —Wall, Bomb. N. H. Jourl., VoU XX, p. 1038, 

Length .—311 mm. (1 foot and J of an inch), tail 84 mm. (3J inches). 

Lepidosis. Rostral. Depth two-thirds to three-fourths its breadth. For* 
tion visible above two-thirds the suture between the intemasal fellows. Inter- 
'nasals. The suture between the fellows equal to or a shade greater than that 
between the praefrental fellows, Praeftontals. The suture between the fel¬ 
lows one-third to one-fourth the length of the frontal. Snpraocnlars. Length 
three-fourths to four-fifths the length of the frontal, half to three-fifths the 
parietals. Breadth about half that of the frontal Frontal. Length rather 
greater than its distance to the end of the snout, three-fifths to thi^-fourths 
the parietals. Nasal, Entire. Loreal. None. Praeocular. One. Postocu* 
lar. One. Temporals II. Supralabials. 7, 1 st and 2nd touching the nasal, 
ajid 4th the eye, 6th and 6th the anterior temporal. SublingucUs. The pot* 
terior about three-fourths the anterior; in contact or separatkl by one s^e; 
touching the 4th and 5th infralabials. Infralabials. 5, the 6th touching two 
scales behind. Costals. Two beads-lengths behind the bead 13, midbody 15, 
two heads-lengths before the vent 13. The increase from 13 to 15 occurs about 
four heads-lengths behind the head, and is due to the 3rd or 4th row above the 
ventrals dividing. The decrease from 15 to 13 occurs about eight heads-lengths 
before the vent, where the 3rd and 4th rows above the ventrals blend. Smooth. 
With single apical pits. Ventrals. 204 to 212. From 6 to 8 pairs intervene 
between the first ventral, and the posterior sublinguals. Anal. Divided 
Subcaudals. 91 to 96; divided. 

Colouration .—Dorsolly tlio scales are j>ale brown centrally with buff margins. 
Tlie brown is darker in the anterior i)art of the body than x>osterioriy. A few 
obscure blackish spots on the neck in some speoimens. Belly unspott^ Head 
blackish or dusky, the black extending for about four rows in the length of tbs 
snake behind the parietals, and laterally to the temporals and upper parts of 
the 5th, 6th and 7th, or 6th and 7th supralabials, 

Baluchistan (Loralai, Spitangl Mach* Quetta). 
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CoNTiA COLLABXS (Menetriee)* 

Letigth.--W^ mm. (13J inchcfl), tail 62 mm. (2J inchee). 

Lepidosis,—{a) Typical, Rostml, Depth two-thirds to thi'oo-fourths ita 
breadth. Poition visible above equal to or less than the suture between tlie 
interuasal fellowH. IntenmmU, Suture between the fellows equal to or a little 
shorter than that between the pmefrontal fellows. PraefrontaU^ The su¬ 
ture between the fellows one-third to two-fifths the length of the fiontal. 8up- 
raocnlara, Ivengtli a little shorter than the frontal, throe-fifths the jiarietab. 
Breadth half to three-fourths that of tlie frontal. Frontal, Length rather great¬ 
er than its distance to the end of the snout; two-thii-ds to tlireo-fourths the 
parietals, Naml, Entiit\ LoreaL Small, about one-third the length of the 
nasal (somctitnes absent). Praeocular, One Postocular, One, Teviporais, 
1-f 1 or 1 + 2. Sapralabials. 7; the Ist and 2nd touching the nasals, 3rd tind 
4 th the e 3 C, and the 5tli and 6th the anterior temporals. SublinguaJs. The 
posterior rather sliorter than the anterior, in contact with one another, 
touching the 4tii and 5th infralabials. Jnfmlabials, 5, the 5th touching two 
scales behind. Costa Is. Two heads-lengths ladund the head 15, inidbody 15, 
two heods-lcngths bofoie the vent 16 or 13. Smooth. With single apical 
pits. Viaitrah. 157 to 189 (150 to 191 Boulengcr). 4 to 6 i)air8 of scales 
between the Ist ventral and the posterior sublinguals. Anal, Divided. Suh^ 
caudals, 54 to 62, divided. (50 to 78 Boulonger). 

(6) Ano)nali€S, Suhcaitdals. The 2nd to 6th are entire in one specimen, 

Dcntiihv ,—Maxillary 17; anonodont, isodont. Palatine. 9 to 10; anodo- 
dont, is(xlont. Pterygoid, 19 to 20, anododont, isodont. Mandibular^ 16; 
ftnododont, isodont. 

Vertebrae, Neural spines about one-fourth the depth of the body; Hypapopby- 
SOS well developed in anterior vertebrae ceasing in the second eighth of the 
body of the snake. Bifid in the first caudal and succeeding vertebrae. 

Costae. The Hrst articulated to the 3nl vertebra. Well developed, as long as 
the second. Last bifid, the outer ramus very short. First two caudal verte* 
brae with bifid j^cudo-costal processes. 

Colouration .—Dorsally uniform buff or pale brown. Belly unspotted. Head 
black above, involving the i)ostorior part of the internasals or praefrontals 
and the anterior two-thirds to three-fourths of the parietals. Laterally the 
black extends to the edge of the paiietals and involves the upper part of the 3rd 
and 4th supralabials. In the Muscat sixjcimon the whole of the 2nd, 3rd and 
4th supralabials are black and the outer part of the sublinguals and Ist infrala¬ 
bials, and all of the 2nd to 6th infralabials. A black nuchal bar involving four 
to five row's in the length of the snake, begins just behind the })arietals and ex» 
tends laterally to below tlie throat where it is incomplete mesiaily, 

Disti ihution. —Grf'cian Aichipelago, * CypruK. Asia Minor to Caucosua. 
Arabia (Muscat), Iraq Baghd^. Persia. 

Co??TIA ZBBKINA spoc. UoV. 

Length .—mm ; (18^ inches) tail 125 mm. (6 inches), 

Lepvhsis. — Rostral, Depth two-thiids its breadth, poitioii visible above 
about two-tbirda the suture between the intemasal fellows. IrUemamk. The 
suture boiween the fellows equal to that between the praefrontal fellows. Pme- 
frorUakm The sutures betwt'en the follows half the length of the frontal. 
praocuhra. Length throe-fourths the frontal, half the parietals; breadth three* 
fifths that of the frontal. Frontal, length a shade longer than its distance 
to the end of the snout, two-thirds the parietals. FlaaaU Entire. LoreaU 
None. Praeocular, One, Postocular, One. Temporals. 1+2. Supralabials. 
7, the 1st and 2nd touching the nasal. 3rd and 4th the eye, 5th and 6th the an¬ 
terior temporal, Sublinguak, The posterio r about Uiree-fourths the length 
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t>f the anterior; in contact with one another; touching the 4th and 5th infrala* 
hifkla. Infralahiaht, Five, the 5th touching two scales behind, CosUils, Two 
headsdengthfl behind the head 15, midbody 15, two heads-lengths before the 
vent 13. The rows reduce from 15 to 13 about five heads-lengths before tlie 
vent by tlie blending of the 4th and 5th rows above the ventrals. Smooth. 
With single apical pita. VeMraU, 225. 7 pairs of scales between the 1st 
ventral and the posterior aublinguala. Ami. Divided. Suhcandals, 110; 
divided. 

Colouration. —Dorsally tawny with many close-sef, blackish, linear cross 
bars, about sixty-eight in tho anterior half of the body. The first })ar is on the 
5th row behind the parietals. The bars extend to the edges of the ventrals 
and gradually fade till the |)osterior part of the body is uniform buff. On close 
examination the bases and ccntrcH of the .scales aio a pale dun, and the edges 
buff Tlie belly is unspotted. The head is uniform except for a blackish mark 
on the upper halves of the 3rd and 4th supralabials. Theie is no nuchal bar. 

Distrihufinn .—South Persia. The type is in the Bombay collection 
(No. 171d). 

OoNTIA (tORONELLA (Sdllcgel). 

Length ,—100 mm. (4J inches). 

Lepulosi^. Rostral. Depth about two-thirds its bimdth. Portion visible 
above rather grcat<‘r than the suture between tlie inkwna.sal fellows. Inter¬ 
na sals. The suture l)etween the fellows rathci* less than that between the prae- 
frontal fcllosss. Prarfrontals. The suture between the fellows one-fourth the 
lengtii of the frontal. Supraoculars. I^KUigth thicc-fourths that of the frontal 
three-fiftlis the parietals ; breadth one half that of tho frontal. Frontal. Length 
about twice its distance to tho end of the snout, a shoile greater than the parie- 
tals. Nasal. Entire. Loreal. One; small, about two-liftbs the length of the 
nasal. Praeocnlar, One. PosUKulars. Two, Temporals, l-f-2. Snpmla- 
Mah. 8cvcn, the 1st and 2nd touching the nasal, 3rd ajid 4th the eye, and 5th 
and 6tli tho anterior teni}X>ral. Sublingnals. J^ostcrior subequal to tho ante¬ 
rior; separated by 2-fl scales; touching the 4th and 5th infralabials. Infra- 
labials. 5: the 5tli touching 3, scales belund. Coslals. Two heads-longths 
behind the head 17, midbody 17, two he^nls-Iengths before the vent 15. The 
rows reduce from 17 to 15 about six heaffs-lengths before the vent by the blend¬ 
ing of the 3rd and 4th rows above the ventrals. Smooth, With single apical 
pits. VentraU. 142. (103 to 148 Boulengcr) Divided. SuIxxukUiIs. 33, 

dividwl (24 to 52 Bouloiigcr) 2 pairs of scales between the 1st ventral and the 
posterior sublingual.*^. Anal. Divided. 

Colouration. Dorsally pale dun with ten series of deep biowii spots 
arranged quincuncially. Belly with four .series ot round, browm s{>ots arranged 
two on t^cli ventral, the outer of one .side and tho inner of tho op|K)9ite. 
Heaxl with a brow'ti bar between the eyes, reappearing below the eye 
and involving tho posterior part of the second, the whole of tho 3rd and 
the anterior part of the 4th supralabials. A dark speck on the 3rd infralabials. 
A black nuchal bar involving 5 scales in tlie length of the snake, separated ex¬ 
cept mesially from the parietals by two rows of scales. This is complete right 
round the throat. 

Dislribvtionr —SheUal, Wadi Gu/.zi, Palestine. (No. 19428 in the Indian 
Museum.) 


CoNTiA DECEMTJNEATA (Dumciil and Bibion), 

0, decernlineata. —Boulenger, Cat., Vcd. IT, p. 260. 

Contia condoni, —Boulenger, Bomb. N, H, J., Vol. XXVI, p.. 1024. 
Len^K 498 mm. (19f inches), tail 128 mm, (5J inchea). 
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jApiio9%s. (a) Typical Bodfol, Depth about tbree-fourthB its breadth» 
IntemaaaU. The suture between the fellows from half, to equal to that bet¬ 
ween ihe praefrontal fellows. PradrontaU, The suture between the fellows 
two-fifths to three-^ths the length of the frontal. Supraoeulara. Length 
equal to or a little shorter than the frontal, three-fiftbia to two-thirds the 
parietals; breadth three-fourths to four-fifths that of the frontal. FrorUal. 
Length equal to or a shade greater than its distance to the end of the snout, 
two-thirds to four-fifths the parietals. Nasal, Entire. Loreal. One. Postoculars, 
Two. Temporals. 1 +2. SupmUthials, 7; the 1st and 2nd touching the 
nasal, 3rd and 4th the eye, 5th and 6th the anterior temporal. Svblinguala, 
Poet^or a little shorter than the anterior, in contact with one another, 
touching the 4th and 5th infralabials. Infralabials, Five, the 5th touching 
two scales behind. Costals, Two heads-lengtbs behind the head 17, mjdbody 
17, two hea^-lengtlis before the vent 15. The reduction from 17 to 15 
is caused by the 3rd and 4th rows above the ventrals blending six to eight 
heads-lengths before the vent. Smooth. With single apical pits. Ventrals, 
150 to 174. (152 to 175 Boulenger). 3 to 6 pairs of scales between the 
first ventral and the posterior sublinguals— Anal, Divided. 8 ul}caudal8, 69 to> 
92; divided (64 to 85 ^ulenger). 

(6) Anomalies, Postoculars, In specimen No. 6 the upper postocular i^ 
confluent with the supraocular on bo^ sides. Snpralabials, The 3rd is divided 
in one specimen on one side, making the series total 8, the 4th and 5th touching 
the eye. Posterior sublinguals, SWetimes separated by a scale. Infrala¬ 
bials. The 5th is sometimes in contact with 3 scales behind. 

Colouration, —^Dorsallybufl with oblong blackish spots arranged quincunoial- 
ly. A series of single spots on the edge of the ventrals, a serier of dual spot^ 
on the edges of the 2nd and Srd, and 3rd and 4th rows and a series of triple spots 
on the edges of the 5th and 6th, 6th and 7th, and 7tb and 8th rows (sometimes 
also the 8^ and 9th). These tend to become dotted longitudinal lines poste¬ 
riorly. Belly unspotted. Head with no black bars. No nuchal bar. Upper 
supralabiala with dusky sutures especially evident between the 3rd and 4th,. 
and 5th and 6th shields (sometimes in all). 

Breeding, —A specimen 482 mm. (19 inches) in lengUi contained three eggs 
in the oviducts, of such a size and character as to suggest that tlie species iw 
oivparous.. 

DistrUnition.’-^Poma, 
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THE IDENTIFICATION OF INDIAN BUTTERFLIES. - 
By Likct.-Col. W. H. Evans, D.S.O., R.B,, F.Z.8., F.E.a 
(Continued from page 637 of ikis Volume,) 

Pftrt JIL 
(IFtH 4 platee), 

D7. MaiiioU.—The Meadowbrownt. (Plate 13). 

Upf the ocelli not pupilled or only rarely so in individuals, 
la (6a), H termen oven. No S brand, except in No. 3. 
lb (4). Unli no prominent pale markings. Upf single apioal ocellus; in 
9 rarely an ocellus in 2 ; ocelli not yellow ringed. 

1 (2a). Upf bright tawny except for extreme base and margin. Unf disoal 
line obsolete or nearly so, never shows above. 

^ptdeheUa, Fd. (38-45). The Tawny Meodowbrown. Chitral—Kashmir N.R, 
2a (1) Upf tawny area completely overlaid dark brown scales, less so in 
9 . Unf discal line more or less prominent, especially in 9 * where it shows 
upf and beyond it there is a tawny area nearly clear of dark scflJes. 

2 (3). Comparatively large, no X brand. 

pidchra, Fd. (40-45). Tlie Dusky Meadow brown. Chitral—Kumaon, NR. 

3 (2). Small. rS brand upf under mv. 

hilariSf Stg, (34-36). The Pamir Meodowbrown. N. Chitral. VR. 

4 (lb). Unh with prominent fulvous markings from base 8 to mid cell and a 
tliscal series of irregular fulvous or polo yellow spots. ^ upf ocellus very obscure; 
9 apical ocellus and ocellus in 2 prominent and yellow ringed. 

*cmnonympha, Fd, (35-45). The Spott6<l Meodowbrown. Kashmir. NR, 
5a (la). H margin croriulote. $ upf broad dark brand from vl to v3 or 4. 
9 usually ocelhis in 2. 

5b (7a). Unh no prominent ocelli, at most a very small one in 1, 

5 (0). Above dark brown, only tawny beyond cell and about ocelli in female. 
y, ^ upf ocelli not yellow ringed. 9 nj)h discal line prominent and 

much paler beyond it. . - ' 

lupinue centralis^ Riley. (45*60). Tho Branded Meodowbrown. Baluchis, 
tan. 

|9. ^ upf ocellus yellow,ringed. 9 npb uniform. 

*lupinus kashinirira, M. Chitral—Kashmir. NR. 

7 , As last., but larger and fulvous ring round ocellus in d ^nd fulvous areas 
about ocelli in 9 npf larger. 

lupinua cheena^ M, (50-60), Kashmir—Nepal. NR. 

6 (5). Above tawny except for extreme base and border. Unf discal line 
obsolete. Unh paler and more striated, very irregular discal and sub-marginal 
line. 

narica. Hah, (48-60). The Tawny Branded Meodoyrbrown. Baluchistan. R. 
7a (6b). Unh promin^pt white ringed ocelli and prominent white edged 
discal line. 

7 (8). Uiil apical ocellus elongate. 

wagneri niandayie. Roll, (50-62). The Ovalspot Meodowbrown. Baluch¬ 
istan, VR. 

8 (7). Upf apioal ocellus circular. 

L%rgo. $ upf brand, wide and extending into 3. Unh ocelli small, ooalt 
in 1 and 5 very small or absent. 

*davtndra laiiatigma, M, (52-66). The Whiteringed Meodowbrown. Balu* 
ohstan. NR. 

p. Small. (5 brand narrower and not into 3. Unb ocelli variable, often 
an extra ocellus in 6. Unf disoal line prominent. 
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D7. Mudola—roTiit/. 

davtndra chiitalica^ Evans. (48-52). Chitral NK. 

X. As last. Unh ocelli in 2 and 5 large and equal; ocellus in 1 usually absent, 
davendra brevidttgma, M, Baltistan—Ladak. NR. 

I^arge and brand broad, but not into 3. Unusually au ocellus ir 1, 
Uiif discal line obscure. 

dacendra,davetuiraf M, (50-55). Spiti—Kuinaon. R. 


D8. Eumenis.—The Rockbrownt. (Plate 13). 

1 (2a). Above velvet black with white border, no discal band. Unh white 
edged diseal line and prominent ocelli in 2 and 5. <S upf brand from vl-4. 

a. Upf white marginal band unsullied. Uph ocellus in 2 small and mostly 
on the white area. Below paler, discal lino straight. 

'pariaatis Mva, LtCetJ. (05-70). The White-edged Kockbrown. Baluchistan 
—Chitral and Hunza. NR. 

Upf white margin narrow, sullied. Ujih ocellus in 2 mostly on the dark 
area and large. Unh ocelli very large*. 

*pariaatia paraia, LeCerf. Kashmir—Kumaon. NR. 

2a (1). Above with tawn\ or wlntc band. 

2b (4a). Unf broad dark liar in ei'll. U]jf discal band connsts of discon- 
neett'd broad streaks, those in 2 and 5 being divided by an ocellus. Upf no 
ocellus in 1. 

2 (3). Upf basal half of cell wliite ; discal band white and alvvajs a streak in 
4. thif ocellus pupilled. o wpf broad brand. 

heydtnreichi ahnndurny Mat. (50-65). 'File Shundur Rockbrown. Chitral — 
Kashmir. II. 

3 (2). Upf coll dark brown ; discal band tawn> in i)SR and ^^hlte in WSR, 
rarely streak in 4. Unf ocelli blind. (5 brand narrow. 

'^persephone emrvaUx, Stg. (CO-70). TJie Dark Iloekbrown. Baluchistan— 
Chitral. NR. 

4a (2b). Unf dark bar in cell narrow or ab.scnt, apical ocellus piqiilled. 

4 (5a). Upf (J tawny band suffused dark brow n, except round ocellus ; in 2 
pale tawny, sullied. Uph ocellus in-prominent, l^nh bioadly white beyond 
discal band, brand upf broad. 

aemek diffusa. But. (6(^70). The Grayling. Ravj Basin. \'R. 

5a (4). Upf tawny band prominent and continuous, veins more or less dark. 
Uph ocellus in 2 small or absent. 

5 (6). Uph tawny discal band continued into 6 or to costa, d upf dark 
basal area not projecting prominently into discal band at v4. d* upf dark 
brand larger vl-4. 

rniiiszechii leliana, M, (58-65). The Tawny Rockbrown, Baluchistan. 
Chitral—Ladak. NR. 

(i. As last but always smaller, 

mniazecJiii haldiva. M. (50-55). Ladak, Kun wur, Spiti. NR. 

6 (6). Upf tawny discal band not into 6. $ upf dark basal area 
projecting into discal band at v4, d upf brand mid cell parallel to the scv. 

'^thelephaaea, Hub* (55-05). The Baluchi Kockbrown. Baluchistan. NU 

D9# Karaiumu^Tba Satyn. (Plate 13). 

la (3a). Upf single ocellus in 5. 

1 (2), Upf broad tawny discal band ; ocellus not pupilled. 

a* Apex F produced* Upf diaoal band broad and lights veins only nanow i' 
black* 
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D9. Kamnn —(con/rf.) 

igm pnUas, Evans^ (55), The Chitrali Satyr. Chitral to 9,000 feet NR* 

. Apex F not produced. Upf disoal band narrower, duller, veinfl broadly 
bli^k, eapecially v4; outer edge disoal band much sigeagged. Smaller. 
digmdigna,Mar. (62). Chitral over 9,000 feet. NR, 

2 (1). Upf no tawny disoal band; ocellus pupilled. 
a. Small Apex F produced. Upf ocellus small. 

actcea nana, Stg. (50-55). The Black Sat 3 rr. Baluchistan. R. 

Much larger. Apex F produced. Upf ocellus very large, 

*act(m magna, Evans, (60-65). Chitral to 9,000 feet. R. 

7 . Small. Apex F rounded. Upf ocellus smidl 
actoBa pimplGt Fd, (45-50), Chitral over 9,000 feet. R, 

3a (la). Upf ocelli in 5 and 2 on a pale band (ocellus in 2 rarely absent). 

3 (4), Upf veins across pale band brown in S and in $ vs 1 and 4 brown. Pale 
band yellow, but often more or leas suffused tawny. Outer edge of discal band 
uph defined by a sawtooth line. Apex F product, d brand prominent. 

regdi fnooreit Evans, (46-56). The Turkestan Satyr. Chitral—Ladak. NR. 

4 (3). Upf veins across pale band concolorous with ground, except sometimes 
at upper end. Pale band tawny; outer edge discal band uph defined by an 
even or waved line. Apex F not produced. ^ brand faint. 

*habneriy Fd, The Tawny Satyr. Safed Koh. Chitral Ladak, Kashmir. N 

DIO. Paroeneit.—The Blomitam Satyrs. (Plate 13). 

Above brown with tawny band. Small No d brand, 

1 (2). Upf tawny band ill-defined, diffused inwards, mostly tawny except 
lor the dark border. 

a. Above dark brown border narrow, confined to termon and ill-defined 
inwardly. 

pumilns pumilus, Fd, (38-40). The Mountain Satyr. Kashmir, Ladak. NR. 
/ 8 , Above dark brown border broad, up to edge of disoal band. 

*pumilus bicolorf Seitz, (40-46). Chuinbi Valley. NR. 

2(1). Upf tawny discal band narrow and well defined, Most of wing dark 
brown. 

palcearcticus aikkbmnaia, Stg, (40-46). The Arctic Satyr. Sikkim. R. 


Dll. Aulecera.>-The Banded Satyrs. (Plate 13). 

Above black or very dark brown, discal band white or pale yellow. J upf 
dark brand mid dorsum to v4 more or leas prominent. 

la (5). Below dark, white striation less prominent than the dark ground. 
Tegumen with horns. 

1 ( 2 a). Upf inner edge white disoal spots 1-4 in line. Uph band narrow 
and even. Wings rounded, termens convex. Tegumen graduaUy sloped to tipw 
a. Unf apical ocellus well defined and prominently pupill^. Uph disoal 
band to dorsum. 

hrahminua brahnimis, Blanch, (56-65). The Narrow-banded Satyr. Kashmir 
—Mussoorie. NC. 

Upf apical ocellus ill-defined. Uph disoal band to dorsum, comparatively 
straight. likrge. 

hrahminua dokwana, Evans, (65-68). Garhwal, Kumaon, Nepal R, 

7. As last, but much smaller and darker. Uph band much curved. 
brahminus brahminoides, M, (flKlffO). Chumbi Valley. R, 

2 a (1 )• Upf inner edge discal s^s 1-3 nearer base and not in line with spot 
in 4, but more in line with inner spot in 5, if present. Tegumen with ahemUer. 
Wings produced, termen F strai^t* 
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Dtl* Auloc tm 

2 (3). Uph band of even width throughout and veins crossing it black. 
Tegumen hooka short. 

a. inner spot in 5 absent in Uph band to dorsum in <y, not always 
so in $. Unf ocellus prcmiinently pupifled. 

padma padma, KoUar, (70-83). The Great Sat 3 rr. Kashmir—Sikkim. NR. 

(i. Upf inner spot in 5 present in $ and J. U]^ band to dorsum in ^ and 
9 . Unf ocellus often ill-defined. 

padma loha, Doh. (80-92). Kumaon—Assam to 8,000 feet. NR. 

X. As last but much smaller and bands much narrower. Uph band curved 
and not as a rule to dorsum in 

padma chumbica, M, (65-75). Bhutan, Chumbi Valley, over 9,000 feet 
NR. 

5. As last, but bands pale yellow above and bright yellow l)elow. Occurs 
as a variety with chvtnbica, 

padma fttlva, Evans. (70-75). Abor Valley and S.E. Thil>et, over 9,000 ft. R. 

3 (2). Uph band distinctly narrowing to dorsum, which it never reaches 
except rarely in 9 ; veins crossing it not darkened as a rule. Bronzy sheen 
above and below paler than last. Tegumen with very long hooks. 

a, Uph band very narrow and not entering cell; upf spots of band well 
separate, only very faintly tinged yellow. 

swaha kurrama, Evans, (60-65). The Common Satyr. Safed Koh. NR. 

Uph band broad and enters cell; upf disoal spots coalesml usually and 
larger. Above band pale straw, unf ting^ pale yellow. 

^mvaha stvaha^ Koll. (60-70). Chitral—Sikkim. C. 

7 . As last, but upf band bright yellow. 

swaha garuna, Fruh, Kashmir- Kulu, inner ranges. NR. 

4 (la). Below very pale, whitestriation predominant; white band bioad and 
straight on H, reaches dorsum. Tegumen without hooks. 

saraswati, Kdl, (65-75). The Striated Satyr. Chitral—Sikkim. C. 


D12. Arge«~'Th« Marbled Whitat. (Plats 13). 

Above white with irregular sub-maiginal bronnline and upf narrow irregular 
brown discal band and dorsum brown. Unh ocelli in 1-3 and 5 and 6 , often 
obscure. 

Halimede monlana^ Leech, (60-65). The Chinese Marbled White. N. 
Burma. VT^. 


D13. Ersbia.’—The Argasst. (Plate 13). 

la (4a). Antennn club spatulate. Above velvet dark brown; upf ocellua 
single pupilled. (sometimes unpupilled and \ery rarely 2). Unf maroon. Unh 
dork brown, powdered white scales, no ocelli, complete postdiscal row white 
spots. No. cf brand. 

1 (2a), Ujrf outer half wing yellow. Uph uniform dark velvet browii. 

♦mant, DeN. (45-50). The YeUow Argus. Chitral—Ladak. R. 

2 a ( 1 ). Upf outer half not yellow. Uph obscure postdisoal ferruginous patch. 

2 (3). Upj broad prominent postdiscal ferruginous area and apical ocellus 
orominently yellow ringed. 

7 Upf ocellus not pupilled and upf no tawny patch. 

^kMnda chUrtdiea, Evans. (46*50). The Scarce Mountain Argus. ChitraU 

Pb Upf ooellus pupilled* 
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D13* Erebia—(con/<i.) 

Halinda. Minda, M. (45-50), Kashmir— Kumaon. R. 

3 ( 2 ), Upf ferruginous area obscure detached from ocellus^ which has 
no yellow ring, except in 

fthallada, Lang, (45-55). The Moimtain Argus. Chitral. Kashmir—Mussoorie, 
NH. 

4 a (la). Club antennse gradual. 

4 b ( 8 a). Above velvet dark brown; upf ocellus bipupilled ; uph an ocellus 
in 2. Unh at least an ocellus in 2 . 

4 c ( 6 a). Unli no sub-marginal brown fascia or lino; discal brown line or 
fascia obscure or obsolete. 

4 ( 5 ). Above uniform. No cf brand. 

a. l-nh fmely iirorated ; ocellus in 2 minute, no ocellus in 1, white spots 4, 
5 and 6 obscure, also brown dis(‘al line traceable. Unf maroon. 

nirmala reducla, Emns. (50-55). The Common Argus. Chitral. VC. 

(d. Unf dark brown and unh no white irromtions, ocellus in 2 prominent^ 
usually no ocellus in 1 and rarely ocellus in 4, white spots prominent, no 
discal line, 

nirmala daksha, M. (45-50). Kashmir. 

y. Transitional between lant and next. Unf dark maroon, unh white irrora* 
tions weak, ocelli never so well developed as is usually the case in the next. 

nirmala. kola, Evan^, (45-50). MuiTce. VC. 

5. Unf bright maroon. Unh white irrorations prominent and often broad 
discal line; ocelli very variable, may be only 1 or 2 or a complete row. 

^nirmala nirmala, M, (50-55). Kangra -Kumaon. VC. 

5(4). Above outwardly prominently paler. Unh white irrorations very 
prominent, especially towards dorsum; ocelli in 1 and 2 prominent and 
subequal, none elscwhert', white dots prominent. ^ upf modified scales on 
disc. 

scanda, KoU, (50-00). The Pallid Argus, Kashmir—Sikkim. NH. 

6 a ( 4 c). Unh prominent sub-rnarginal and discal fasciie or lines; striation 
prominent and uniform; never more than ocelli in 1 and 2 . 

6 (7). Unh prominent sub-marginal and discal lines, not fascia* ; sub- 
marginal line clear of the ocelli, which are prominent. F dorsum longer than 
costa. No $ brand. 

hybrida, M, (50-60). The Hybrid Argus. Simla—Kumaon. NU, 

7 ( 6 ). Unh prominent submarginal and discal fasciae, not lines, and formet 
runs into the ocelli; fa.sciae widening to apex. F costa longer than or oi^ual 
to the dorsum. In D 8 F unh fasciae and ocelli tend to obsolescence. 

a. Large. Upf narrow fulvous ring to ocellus. Apex F produced and 
termen straight. $ prominent area modified scales on disc upf. 

atinada annada, M, (60-70). The Ringed Argus. Kashmir—Sikkim* NR. 

Smaller. Upf ocellus with a very broad ring. Apex F rounded. No 
modified scales in. . 

^annada orixa, M. (55-60). Assam—N. Bimna. NR. 

7 . As last, larger. Upf ocellus with oven broader ring, Unh white irrora¬ 
tions very prominent also dark fasoi® and there is a prominent sub-basal fascia 
as well. No $ brand, 

annada suroia^ Tyt. (60-65). Manipur. R, 

8 a (4b). Above brown; ocellus with yellow, not fulvous ring. 

8 (9). Uph prominent ocellus in 2 . Upf second pupil to ocellus absent or 
miniito. Below pale brown; unh striated and with 2 large double ocelli in 1*2 
and 5-6, no discal line. No ^ brand. Wings rounded. 

Viyagriva, M, (42-46). The Brovm Argue. Kashmir--Kumaon. R. 
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D13. Erebia— 

9 ( 8 ). Uph and unh no ocelli. Unf prominent dark discal lino from inside 
ocellus to vl and poetdiscal lino to vl, between which ground colour is paler, $ 
prominent dark bro\vn brand mid 1 to base 4, entering coll. Wings produced, 
especially tonius H wliioh is lobod. 

a. Bolow rather pale brown, more or less frosted over white scales F and 
evenly striated H, no foscice. 

narasingha naraHingha, M. (55). Tho Mottled Argus. Abor Valley. Vll. 

Bolow paler and with an ochreous tinge, li not striated or uniform, costar 
apex and tomus prominently darker. 

narasingha dohertyi, Evans. (55 ). N. Burma—-Shan States. VR. 


D14r Ypthima.—The Rings. (Plate 13). 

1 (2a). Unh no ocelli or at most a dot in 2. Uph ocellus in 2. Unh vorie* 
gated, basal area and mid termon ochreous brown, rest nearly white. Unf no 
loop under ocellus or fascia. No S brand. 

rnegalamnia tnegalux^ DeN. (45 ). 1’he Ringless. N. Burma. VR. 

2a (1). Unh with ocelli, though often obsolete in DSF. 

2b (11a). Unh single apical ocellus in 0 . 

2 c (7a). Unli only 2 subtorual ocelli in 1 and 2 , no ocellus m and uph 
only ocellus in 2 , 

2d (5a). Unf no loop round ocellus extending to 1 , or 2 . 

2 e (4). Unf no prominent sub-marginal dark fas^na, at least in WSF. J with 
brand upf. 

2(3). Unli apical and tornal ocelli not in line, ocellus iii 2 shifted out. 
BSF variable, may have a submarginal fascia unf and two discal f.iscne unh. 

inica, Hew. (30-34). Tho J.«esser Threering. Punjab—Bengal. NR. 

3(2). Unh apical and tornal ocelli m line. No 1>>SP. 

a. Unf striation obsolete. Below ochreous tinge. Upf ocellus ring 
obscure. 

Hycua lycus, DeN. (37-40). The Plain Threering. Ass^im. R. 

Unf striation prominent. Bolow grey. 

lycus lyrnides, Wat. (37-40). N. Burma. R. 

4 (2e). Below' aub-marginal fascia F and mnl termen II; no discal fascia 
F. No (J brand, no DSF. 

a. Unf sub-niarginal fascia prominent and widening at tonius. Unh 
apical ocellus not much larger than rest. Small. 

luireda nareda. Kail, (40-45). The Large Threcnng. Kashmir—Kumaoii. 
NR. 

fi. Unf subinargiiial fascia even. Unh apical ocellus much larger than rest 
and striation coarser, 

nareda ntwara, M. (45-50). Sikkim—Assam. NR. 

7 . As last, but smaller. 

nareda sarcapom, Fruh. (40-45). Assam—'Shan States. NR. 

5a (2d). Unf with discal fascia, which fonns a loop under the ocellus with 
the sub-marginal fascia. No d brand. With DSF. 

5 ( 6 ). Large. Below striation coarse and wide. Unh m W 8 F ocellus very 
largo. 

tvafsoni, M. (40-45). Tho Looped Threering, Manipur—S. Burma. NH. 

0 (5). Small. Striation below line. 

a. Unh WSF ocelli very small; in DSF 2 more or less prominent discal lines. 

*asUTope mahraUa^ M, (30-37). Tho Common Tlireering. India. Chamba — 
Assam. C. 

fi. Unh WSF ocelli large ; in DSF discal lines obecure or ab)?eBt| Unf loop 
may be obsouie. 

27 
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D14# Ypthima—() 

aeterope burmana, Evans. (28-36). N. Burma. NR, 

7a (2o). Unh 3 tomalooelli in 1,2 & 3. Uph usually ocelli in 2 & 3 at least. 
No cT brand. 

7b (9a). Unh subtomal ocelli on a dark band. Seasonal forms not strongly 
marked. 

7 (8). Upf dark bands from below invisible and ocellus ring obscui’e. 
yptJiimoides, M, (40-56). The Palni Fourring. S. India. NR. 

S (7). Upf dark bands and ocellus ring prominent. Below paler; H 
whitish, dark bands and ocelli rings prominent. 
ckenui, Over. (36-46). The Nilgiri Fourring. S. India. NR. 

9a (7b). Unh subtomal ocelli not on a dark band. Seasonal forms strongly 
marked. 

9(10). Uph tomal half white. 

ceylonica, Hew. (30-36). The White Fourring. Ceylon. S. India—Bengal. 

C. 

10 (9). Uph not white. 

a. Below all fasciae obsolete. 

hvbtieri kaJimira^ M. (36-40). The Common Fourring. Kashmir—Kulu. 
NR. 

/9. Below all fasciae usually prominent, ^'^ery variable, especially in DSF. 
hubneri huhneri, Kirby. (30-40). India. Burma. VOf 
11a (2b). Unh more than one apical ocellus and that in 5 always prominent. 
1 lb (13a). Unh the tomal ocelli in a straight line or that in 2 slightly shifted 
out. 

11 (12), Unli only 2 subtomal ocelli usually, ocellus in 3 absent. Unh 3 
sub-apical ocelli in 4, 6 and 6. Below fosciie prominent. No cf brand. 
No DSF. 

bolanica. Mar. (36-40). The Desert Fourring. Baluchistan^Kashmir. R. 

12 (11). Unh 3 subtomal and 2 subapical ocelli (rarely an ocellus in 4 and 
rarely that in 6 absent). 

a. Small i upf no ocellus. Below pale; unf discal band may be absent. 
Unh no discal bond. ^ brand more or less prominent. 

avania singala, Fd. (30-35). The Jewel Fourring. Ceylon. S, India- 
Central Provinces. NR. 

$ upf ocellus prominent. Below whitish, with prominent bands. $ 
brand absent. 

avania striata, Hamp. (35-45). Nilgiris. R. 

7* S ocellus. Below dark, markings more or less prominent. ^ 

brand prominent. 

avania avania, M. (32-38). Kashmir—Sikkim. NR, 
d. $ upf prominent ocellus. Pale and small. Below pale and fascia} obscur 
6 brand faint or absent. 

avania cereedis, Wat. (32-36). Burma dry zone. It. 

t). As typical avanta, but laiger and striation below coarser. 

avania t^ra, Evans. (38-42). Sikkim—Burma. NR. 

13a (lib). Unh tomal ocelli not in line, ocellus in 2 shifted in more or less. 

13 (14a). Unh ocellus in 6 minute. Small. Uph no discal fasciae. 

Unf no discal and sub-maiginal fascia obscure. No ^ brand. DSF well marked. 
a. Unh discal fascia obsolete. 

phUomela tabeUa, Mar. (25-35), The Baby Fivering, S. India, NR. 
fi. Unh discal fascia idways visible. Paler. 
phiUmda pegmm, Evans. N. Burma. NR. 

14a (13). Unh ocellus in 6 more or less prominent. Larger, 

14b (20aX the 2 apical ocelli not prominently larger than the rest. 
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D14. Ypthinui*—(tfor/tei.) 

14o (17a). Under 45 mm expanse. 

J4d (16a). $ iipf prominent brand ; diecal lino not visible. DSF well marked, 

14 (15). Below striation coarse and sub-basal band prominent as well as the 
disoal. Uph disoal line always more or less well marked. 

a. Unh 2 apical ocelli usually well separated. WSF discal bands v^ery often 
most prominent on a pale ground. 

baldus madrasa, Emus, (30-43). The Common Fivering. 8 . India. VC, 
Unh apical pair of ocelli and also central pair usually conHuent. 8 mall» 
pale, especially below, iaseim more obscure. 

baldus satpura, Evans. (32-36). Pachmarhi. XR. 

7 . Very variable; unh in W 8 F ocelli often very large and confluent; dark 
and bands not so prominent as in a. 

*fxildu8 baldus, F. (35-48). Chamba—Burma. VC. 

15 (14). Below' striation fine and darker, sub-basal bands F and H obsolete. 
Uph discal band not visible. NR. 

indecora. Mar. (35-40). The Western Fiveering. Kashmir—Kumaon. 

16a (14d). d upf brand absent and discal lino visible F and 11. Below sub- 
basal. fascia obscure. 

a. Very dark, especially below. DSF strongly marked and variegated. 
similia affacUita^ El. (38-42). The Eastern Fivenng. Assam. R. 

Very pale, below whitish, sparsely striated. Tcrmcn F very straight. 
1)SF ocellated, not strongly marked. 

similis yoma, Evans. (35-42). Pegu Yoina. K. 

7 . Very likti baldus, DSF ocellated, not strongly marbed. 
similis similis, El. (40-45). Karens—^Dawnas. XR. 

17a (14c). Over 45 mm expanse. 

17 (18a). Below very pale with dark faseiie very prominent and discal 
fascia H straight. Above pale, prominent cT brand. Unh tornal double 
ocellus separated. DSF strongly marked, 

savara, OrS, (45-50). The Pallid Fivering. C, 

18a (17). Unh discal fascia, if present, angled out opposite end cell, fasciio 
never so prominent. D 8 F ocellated. 

18(19). Unh double tomal ocellus seimratod, apical pair separate, 
a. Large and dark. Xo cT brand. 

methora m^thara, line. (50-55). The Variegated Fivering. Sikkim—Assam 

B. 

/ 3 . Smaller and rather paler, rf brand obscure. Below fancies very faint. 
tneihora sobrina, El (48-52). Karen Hills. R. 

19(18). Unh double tomal ocellus with single iris, apical ocelli with irides 
touching or coalesced. 

a. Dark. Below fasciae absent on H and obscure on F. No $ brand. F' 
produced, X^nh ocellus in 5 shifted in. 

dohertyi persimilis, El, (50-55). The Great Fivering. Manipur. VR, 

(i. Pale. Below whitish, sparsely striated, fasciae obscure. $ brand 
prominent. Uph all ocelli showing. 
dohertyi dohertyi, M, (52-56). Shan States—Karens. R. 

20 (14b). Unh apical 2 ocelli much larger than the rest, tomal double ooellu 
with single iris. No DSF. 

(u Small, dark, ocelli small. Unh apical ocelli separated by iris, the irides 
being coalesced. ^ brand prominent or obscure. Below no fasoim. 
sakra nihaea, M, (45-50). The Himalayan Fivering. Murreo— Kumaon. 

G, 

p. Larger, paler, ocelli larger. Unh apical 2 ocelli with a single iris, cf 
brand obscure. Below no fascim. 
sakra sakra, M. (48-55)^ Sikkim. C. 
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As last^ paler. Uni discal and sub-marginal fascia show obscurely and 
rarely also on H. 

^sakra austeni, M. (48-55). Assam—^Karen hilla C. 


D15. Zipoetis.—The Catseyes. (Plate 13). 

Without dry season form. 

1 (2). Velvet black with broad white band F and H. Unh 2 small tornai 
ocelli, largo one in 2, double one 5—6, small one in 7, all inwardly bordered by a 
pale line. 

^saitis, Hew, (60-65). The Tamil Catseye. S. India. R. 

2(1). Above dark velvet brown, no pale bauds; 3 very narrow sub-terminal 
lines; apex F paler. Unh ocelli as in last. 

♦scyloi. Hew, (55-62). The Dark Catseye. Sikkim—Shan States. NR, 


D16. Orsotricsiia.~~Tbs Nigger. (Plate 13). 

Above dark brown, unmarked, but the discal band from below shows faintly. 
Below crossed by a white band. Unf ocelli in 2 and 5. Unh in 2, 5 and 6. 
DSF strongly marked. 

a. Below white band broad and tapering to costa F and dorsum H. 
medua imndaia^ M, (42-52). The Nigger. Ceylon, S. India. C* 
fi. Below discal band narrow and even; in DSF may be absent or replaced 
by a dark line. 

*medu8 medua, F, (45-55), Sikkim—Burma, Andamans, Nicobf^rs, C. 


D17. Eritet.—The Cyclops. (Plate 13). 

Seasonal forms slightly marked. 

la (3). Upf large ocellus in 2 only, remainder from below show faint. Apex 
F produced. 

1 (2). Unh inner band sharply angled in middle as is the discal band. Uph 
ocelli with broad yellow rings. 

^anguUiria, M, (50-60). The Angled Cyclops. NR. 

2(1). Unh inner band straight or slightly curved, discal bond sharply 
angled. 

a, F termon concave opposite end v5. Upf ocellus in 2 pupillod. Uph 
ocelli small and narrow ringed, no bands showing. Unh ocelli small, bands 
broad and dark. 

falcipennia falcipennis, WM, (50-65). The Common Cyclops, Cachar—• 
Chin Hills. R. 

p, F termen even. Upf ocellus not pujiillod. Uph ocelli with broad rings 
and bands show through. 

falcipennia roiundaUi, DtN. (60-60). Karen Hills—S. Burma. C. 

3 (la). Upf all ocelli marked. Apex F not produced. Uph and unh as 
rotundaia. 

argaiHna ddia. Mart. (60-65). The Eyed Cyclops. Tavoy—S. Burma. 
VR. 


D18. Ragadia.—The Striped Ringlet. (Plate 13). 

a. Above all 4 bands of the same shade, dusky. Unh ocelli in % 4 and 5 
with irides conjoined. 

cHaUda crilo, DeN. (42-46), Bhutan—Manipur, R. 




JoDRN. Bombay Nat. Hist. Soc. 


Plate XIV. 



Satyridae. 20. Neorina: 22. Melanitis: 23. Cyllogeim', 19. Coelites: 21. Anadehis: 25. Elyinnias. 
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D18* Ragadit—(co9UiO 

p. Above pale band (3rd from base) clear white, narrow. Uph sub-m^ 
inal band very narrow. Uph dark band bearing the ocelli below much wider 
than the pale bands on eitW side. Unh ocelli in 3, 4 and 6 with iridee 
conjoined. 

crisilda crisilda^ Hew, (42-46). Cachar—Assam. NR. 

7 . Above discal white band broader on F also sub-marginal band H, where 
the dark band bearing the ocelli below is only slightly wider than the pale bands; 
upf sub-marginal band narrow white. Unh ocelli in 4 and 5 with irides con¬ 
joined or separate. 

crisilda critolans, DeN, (42-46). Karons—Dawnas. R. 

6, Above as last, but smaller and darker, white bands narrower. Upf sub¬ 
marginal band may be obsolete. 

^crisilda critolina, Evans, (37-42). Dawnas to S. Burma. R. 


D19. CcilitM.'—The Blue Catteyet. (Plate 14). 

Above dark brown, bases broadly glossed purple blue ; below dull brown with 
a diffused pale band, d nph long erect hairs along vl and a prominent 
dark brand along outer two-thirds of vl. 

1(2), Unh ocelli m 4 ond 5 much smaller than ocelli in 2,3 and 6 ; no discal 
band; dark discal line before ocelli angled out opposite end coll. 

vnthia admnsovi, M, (75-85). The Scarce Catseyo. Bhamo. VR. 

2 (1). Unh all ocelli small and equal, prominent pale straight discal band 
and no dark discal line. 

*€piminthia bingkami, M, (75-85). The Blue Catsoye. Dawnas—S 
Burma, R, 


D20. Neoriiia.~-Tka Owls. (Plate 14)# No mol# brand. 

1 (2a). H no tail at v3. Upf broad yellow discal band. 

*hilch, Wd, (80-95). The Yellow Owl. Sikkim—Assam, R. 

2a (1). H tail at v3. 

2 (3). Upf broad white discal band. Uph no ocelli. 

patria westuvodi, M, (100-110). The White Owl. Assam—N. Burma 

R. 

3 (2.) Upf broad yellow discal band. Uph ocelli in 2 and 3. 

chrishna archaica, Frtih, (95-105). The Tailed Yellow Owl. S. Burma. VR. 


D21# Anadabit.—The Diadems. (Plate 14). No male brand. 

1 (2). Above and below complete postdiscaJ row ocelli. 

*himachalaf M, (60-85). The Dusky Diadem. Sikkim—N. Burma* NR, 
2 (1). Above and below complete postdiscal row white spots, which are very 
large on H. 

* diademoides^ M. (80-90). The White Diadem. Karens—S, Burma. R, 


D22# Melanitie#—The Evaning Browns. (Plate 14). No male brand. 

1 (2a). WSF below grey, striated dark brown, with largo jafominant ooalli. 
Upf id ways prominent, white pupillod, black spot in 3, e;s:teuding into 4 and a 
white spot against its upper, outer, edge; paler above the sppt. DSF the black 
and wldte spots promineqt, with on the inner and lower side a narrow, promi- 
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D22* MeUnitit—(con/ii.) 

nent> sharply defined ochroous bar; in 5 a similar ochroous bar that very rarely 
extends above 5. F produced; in WSF termen just angled below v5, prominent¬ 
ly BO in 5 and in DSF cT« falcate in DSF 5. H termen equally tailed at 
vl. and v3. 

*leda iaimne, Cr, (60-80). The Common Evening Brown. Ceylon, India, 
Burma, Andamans. VC. 

2a (1). WSF never with large ocelli below. DSF ochroous markings never 
so restricted and so well defined. 

2 (3). WSF below ocelli small, but more or loss complete and usually woU 
formed. DSF with termen ashy, especially so in cf, F WSF apex not pro¬ 
duced and termen straight or very faintly angled below v5. H WSF tailed only 
at v3 and termen straight to tomus; DSF tail at vl much shorter than tail at 
Vi 

o. WSF d above very dark, unmarked, apex F paler; 9 upf black spots 
prominent, white spots small or absent, pale area above to costa. Below $ very 
dark, $ ferruginous, ocelli not so well formed os usual. DSF no ochreous mark¬ 
ings upf, black and white spots more or loss prominent and pale costal bar. 
pJhedima iamhra, M. (70-80). The Dark Evening Brown. Ceylon. NR. 
ft. Smaller and not so dark. WSF below ocelli well developed and dis<^al 
line prominent, ferruginous. 
pJiedima varaJut, M, (60-70). S. India. NR. 

B. WSF with costal ochreous bar beyond cell, no black and white spots; 
9 entire apex ochreous with small pupiiled ocellus in .3, indistinct black spot 
above and 2 small apical black spots. DSF broad yellow apex, entering cell 
and to margin in 9 , black and white spots prominent in 9 » small and w oil 
separated in 6 as in 9 WSF. 
ph^dima hetkavii, DeN, (76-85). Pachmarhi. NR. 

5, As large as tambra. WSF cf below bands ill-defined. DSF upl 
ochreous mark in 9 as in No. 1, but not sharp defined and i-eaches costa. 
phedima galkiasa, Fmh, (60-75). Kashmir—Kumaon. NK. 

7), As last, but larger and darker, especially in DSF. DSF S ochreous costal 
bar present, 

pheditna hela, M, (65-80). Sikkim—N. Burma. C. 

As last, but smaller. DSF ochreous markings reduced. Below ocelli 
or spots smaller. WSF below tomus edged rich reddish browm. 
phedima ganapati, Fruh. (66-76). Karen Hills—S. Burma. C. 

3 (2). WSF below small white spots rather than ocelli. DSF margins not 
ashy. 

a. Above DSF and WSF nearly alike; black spots more or less prominent, 
especially white spots in d ; margin F shining black in ^ (slightly powdered in 
DSF), dusted ochreous in 9 (especially in WSF); pale costal bar beyond cell 
dusky in dull ochreous in 9 • Below dark discal line prominent in WSF 
and apex in d yellowish. DSF pale smoky, with black basal patches, 
more prominent in d. F produced and tenuen prominently angled below v6, 
falcate in 9* 

ziUnkes golccUa, M. (75-86), The Great Evening Brown. S. India. R. 
ft. As next, but smaller and apical ochreous area very wide, black spots 
prominent. 

ziteniiis kalivga, M. (76-86). 'Godaveri Valley. R. 
y. WSF upf black spots obscure and white spots usually absent: promi* 
nent costal ocl^eous bar, which, especially in 9»is often continued nearly to the 
tomus outside the black spots. DSF ochreous markings wider, black and white 
spots prominent and oebi^us area encircles them; ocherous area reaches 
termen in 9 • ^hape as in No 1 in both seasonal forms. 

^zUenitu zitenive, Beihel, (80-95). Kumaon—Karen hills. NR. 
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D22. 

5 . Above $ WSF unmarked and ground colour with a dull ferruginous tinge. 
9 black spots absent or at most 2 stnall dots jn 3 and 4 ; the ochreous costal 
bar continues as a broad even discal band to tornus, where it becomes duskier. 
DSF as last, smaller and ochreous markings more restricted. 
zitenim auletes, Fruh, (76*85). Dawnas—S. Burma. R. 
yj, DSF as 7 . WSF d upf ochi-cous costal bar restricted to 5 and C, no 
black or white spots; 9 ? 

ziteniics andamanicai Evans, (70-85). Andamans. R. 


D23. Cyllogcnef.~The Evening Brownt. (Plate 14), 

1 (2). Above strong purple tinge. Upf apical yellow band narrow and not 
to termcn. $ upf largo black brand bases 2*5 and end cell. 

*8urad^va, M. (75-85). The Branded Evening Brown. Sikkim—Bhu¬ 
tan. R. 

2(1). Above no purple tinge (faint in 9)* l^pf yellow band broad and 
reaches termcn. No brand. 

janetcp, DeN. (90-95). The Scarce Evening Brown. Bhutan—Assam. V’R. 


D24. Parantirrhoea.—The Travaticore Evening Brown. 

Above dark brown with a prominent violet puq)lc band upf. d upf brand 
on dorsum and wing foldc<l over in middle, vl much distorted; upf prominent 
brand ne^r end v 1 . 

marsJiallii, \YM. (55-05). The Trav’ancore Evening Brown. Travancoie. 
VR. 


D2$. Elymniat.-'The Palmflies. (Plates 14-15). 

la (I2a). $ upf no brand ; uph brand base 0 , extending to cell and 7, cover¬ 
ed by tuft of hairs, vvhch may be in 1 or 2 pencils. 

lb (5a). F apex not produced. 

la (3a). $ tuft in 2 pencils. 

1 (2). Upf margin not chestnut, usually with blue or white spots. 9 tawny 
with white banded bla(’k apex upf. 

a. $ uph margin broad yellow; upf blue spots faint. 9 wplt ^^^rg n 
ochreous. 

hypernm^sira fratenm, M. (00-80). The C'ommon Palmfly. Ceylon. C. 

/3. rf 9 long tail at v3 H. cf upf blucish white spots prominent. 9 
uph white sub-marginal spots obsolete. 

hypermnestra cunduta,. But, (65 80). S. India. NR 

7 . As a but uph margin chc.stnut and upf blue spots promiiunt. 9 uph 
margin dark brown. 

^hypermnesira undularis, Drury, Bengal. Dun—N. Burma. C. 

5. As lost, but upf d blue spots more developed and contiguous, extending 
often to upper part H. 9 margin broader. 

hypermnesira tinctaria, M, 8 . Burma. C. 

9 V, paraleuca, Fruh. Uph disc whitish. NR. 

2 ( 1 ). Upf margin chestnut, d 9 alike. Above unspotted, except larely 
in 9 - 

a. Above chestnut margins very wide and pale. 

cottmia ohnubila, Mar, (66-75). The Chestnut Palmfly. Karen Hills— 
S. Burma. R. 

/9. Chestnut margins narrow and dark. 9 uph with obscure sub-maiginal 
white spots. 
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D2S. 

cotskmU eottmUf Hew, (70-80)^ Andamana, NR 
3a (la). 6 tuft single. H caudate at v4. 

3 (4). Unh i»x>miDent ocelli, appeiuing uph in $ on a pale maigin. 
*panih€ra minvuSf WMp (65-75). The Nicobar Palmny. Nioobars. R, 

4 (3). Unh no ocelli, d 2 above dark brown, broad oblique white band 
F and H, bearing outwardly on H a row of white dots. 

*dara daulalion, DeN, (60-65). The White-banded Palmfly. Dawnas— 
R Burma. VR. 

5a (lb). F apex produced, d tuft single in No 0, double in rest, 

6 b (11). Termens scalloped. 

6 c (7a). Upf dark brown with no discal marking H caudate. 

5 (6). Above narrow pale maigin F and H outer third pale yellowish white, 
striated dark brown. 

*8inghalat Jf. (76-90). Tlie Ceylon Palmfly Ceylon. NR. 

0 (6). Above tennen broadly dull blue and dull chestnut at tomus H (bright 
chestnut in $). Unh white spot in 7 prominent, 
pealii, WM, (76-85). PeaPs Palmfly. Assam. VR. 

7a (6c). Above markings not conflned to maigin, 

7 (8a). Above dull greenish blue, all veins broadly black. Caudate, 
a. Above streaks between veins blueish. 

'^nescea tirmndra^ Wall, (75-86). The Tiger Palmfly. Sikkim—N. Bur¬ 
ma. NR. 

Above streaks greenish; in $ veins broad chestnut instead of black. 
riescea cortona, Fruh. S. Burma. NR. 

8 a (7). Upf dark brown with discal blue or white markings and apex shot 
blue. Only caudate in mneri, 

8 b (10). Upf markings consist of spots, 2 spots in 3 and often in 2. 

8 (9). I^pf ^ spot in cell and basal half of 2. 

o. As next, smaller. Uph irregular white terminal spots. Below more 
bj’oadly white streaked and dotted. 

maUlus nilamba, Fruh, (75-85). The »Spottcd Palmfly. Kumaon, Nepal. 
R. 

9 uph whitish, striated dark brown, veins broad black. Below dull, 
basal half hardly striated; outer half evenly striated. 

malelas, Hew, (80-100). »Sikkim—Karens. NR. 

9 (8). Upf no spot in cell. Below highly variegated, rather as No. 7, 
mottled and striated all over. H more dentate. 2 ^^pf fomiginous. 

rasipliont ^ueri, Dist, (80-95). The Malayan Palmfly. Dawnas—8. 

Burma. VR. 

10 (8b). Upf markings consist of broad blue or purple stripes, single in 
3 and, 2. Uph postdiscal row small white spots. $ 2 alike. 

a. Large. 

paina patm, Wd, (80-100). The Blue Striped Palmfly. Kumaon—N. 
Burma. NR. 

(i Smaller. H apex rather acute and termen straight. 
patna patnoides, M, (76-90). Karen Hills. R. 

1 1 {5b). Termens even. Apex F sharp pointed and termen concave below, 
Upf with broad discal blue streaks. 

^penanga chdensis, DeN, (70-76). The Pointed Palmfly. Assam—Bur¬ 
ma. VR. 

]2a(la), d upf brand mid la, covered by recumbent tuft hairs; uph brand 
as in rest, tuft single. 

12 (13), Upf blueish white with broad black veins. Uph dorsal two-thirds 
white or yellowish, unmarked. Unh dorsal half yellow and usually at base 
la and 1 a black bordered red area. 
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f)25« Elsmimat— {contd^ 

a. $ above black veins well separated. Uph white. 

m^uaem vamdeva, M, (80-90). The Jezabel Palmfly. Sikkim. R. 

/ 3 . DSFupf greeniKh yellow spaces; H yellow; J F all blucish white with 
Jiarrow black veins. WSF nearly as next. 

*vamdeva dem, M, (80-90). Assam. R. 

7. (S more streaked green and in 9 broad black veins form a confluent 
•disoal band. Unh 9 red basal area absent. 

mevdeva hurmensis^ FniJi. (80-90). Burma. R. 

13 (12). Above dark brown with termen broadly blueish green* Apex 
F not produced, costa no longer than dorsum. 

esaca andersonii, M, (60-65). The Green Palmfly. Mergui. VR. 


E. Amathutiids. The Ammthueiids. 

la (10a). F dev a tubular vein throughout. H via always longer than the 
body, if vl is as long as v 2 . 

lb (7a). H cell completely open. 

Ic (4a). F lower end cell nearer termen, ends at angulation of v4. 

Id (3). F vs 11 and 12 free. 

1 (2). F origin vIO from before half way along v7, far from ongin v9 ; upper 
dev long, lower nearly straight. H quadrate, d nph small tuft mid vl. 

XanihoUftnwty Wd. Pan. (Plate 15). 

2(1). F origin vlO from beyond half way along v7 ; ongins 8 , 9 and 10 close 
together; upper dev very short, lower very concave at upper end. d uph bran I 
about base 6 and a prominent tuft from I below base cell; there may bo a brand 
.on la near tomus, covered by a tuft. F dorsum bowed. 

Fannie, Hub, The Fauns (plate 15). 

3 (Id). F vs 11 and 12 anastomosed, cell as in No 2. d tuft along via nea* 
tomus uph, inconspicuous. 

vfiVwona,//eie. The Dryads. (Plate 16). 

4a (Ic). F lower end coll nearer base, angulation of v4 far beyond end cell. 

4 (5a). F vs 11 and 12 free, vlO absemt, ^ uph brand above origin v7 an 1 
tuft from base cell; unf brand in la near base. 

Stictopihahna, Fd. The Junglequeens. (Plato 15). 

5a (4). F vs 10 and 11 anostomost'd to vl2 

5(6), Fv 8 5 and 6 well separated at bas<% 6 much nearer 7. Hv4nearly 
touches v5. d unf base 1 & la i)oli 8 hed ; uph tuft from cell near base, brand as 
in last may be present. 

Thaurnaniw, Hub. The Jungleglories. (Plate 16). 

6 (5). F v's 5 and 6 approximate at base, far from v7. H v5 curved, not 
angled, ^abdomen with prominent dark tuft of hairs on eithci side; uph 
-email tuft on la and with or without a very large black brand with its centre 
at base of 7 , covered by a tuft of hairs from base cell and a second tuft from 
Base 6 , 

Thauria, M, The Jungleking. (Plate 15). 

7a (16). H cell closed more or less, tomus produced and more or less lobod. 

7b (9). F no spur from v4. 

7 ( 8 ). F all veins free. ^ uph fold and tuft in la and long erect hairs along 
Base vl; abdomen with a tuft on either side. 

Amaihneia, F, The Palmking. (Plate 16). 

8 (7). F vs 11 and 12 anastomosed, d uph large dark brand in 2 , extending 
to base of 1 and 2 ; prominent tuft below vl near base, vl distorted at base 
^and hairy. 

Amathuxidia, Stg* The Kohinoor. (Plate 16). 

28 
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E« AmathotiidM— (centd^ 

9 (7b). F v4 with gpur towards v5 from its angulation beyond cell; vs 10 & 11 
anastomosed to 12. S unf dorsum polished and bowed, vl also bowed; upb 
with 3 tufts overlying brands, wV, base 7, near base cell, near end cell and also 
a fourth erectile tuft on vl towards base, vl much distorted. 

Zeuxiditty Hub, The Sat urns. (Plate 16). 

10a (la). F dov incomplete as a tubular vein in the middle. H produced, 
vl as long as v2, but via not longer than body. 

10(11). F vlO present; vs lO and 11 anastomosed to vl2. cf uph brand 
about base 3 and in la. 

Disc4iphoray Bdv, The Duffers. (Plate 16). 

11 (10). F vlO absent; vll anastomosed to vl2. cf uph prominent large 
hairy patch all over cell. 

Enispe, Db, The Caliphs, (Plate 10). 


El. XanthoUBiiuu‘*-Pan. (Plate 15). 

Above chestnut brown; upf with prominent yellow band and sub-apical 
spot. Below ocellated, ground yellow brown. 

*busiris, Wd. (60-70). Pan. Dawnas~S. Burma. 


E2. Faimit.*—The Fauns. (Plate 15). 

la (3). Above fulvous brown, no dark markings showing through, cf na 
brand on via. 

1 (2). Below uniform dark brown, discal yellow spots small, dark lines dull, 
discal line much curved at ends and on H looped to the basal line. 

*arcesilav^y F. (65-75), The Common Faun. Sikkim—Burma. C. 

2(1). Below pale discal spots very large, dark linos narrow and prominent, 
Btraighter, on H looped to the outer line. 

a. Below pale spots yellow, Unf discal lino straight at upper end, looped 
to outer line at lower end. 

eumeus assama, Wd» (85-95). The Large Faun. Assam. R, 

Below pale spots white. Unf discal line curved at upper end. 

eumeus inc^rtay Stg, (80-90). Shan States. VR. 

3 (la). Above smoky whitish with dark bands 8ho^ving through from below ; 
H torn«iJ area broadly yellow. Below very prominent dark bands on a smoky 
ground. $ uph brand on via, 

*favnula faunuloides, DeN, (100-112), The Pallid Faun. VR. (The plate 
represents typical faunula> from the Malay j^eninsula). 


E3. Aemoiia.—llie Diyadt. (Plate 16). 

1 (2). Above oc^hreous yellow with dusky apex F, no veins darkened. In DSF 
outer discal band uph obscure and ocelli from below bowing through more* 
or less. 

amaihusiay Hew, (75-90). The Yellow Dryad. Sikkim*—Assam. R. 

2 (1). d upf apex and ter men whitish with darkened veins: in $ above* 
entirely whitish except ochreous tomal area H. 

*lena, Atk (80-100), The White Diyad. Shan States, Karen Hills. R. 


E4» Sticlepthalma.—The Junglaqueent. (Plata 15). 

1 (2a). Uph submarginal dark line narrow. Above bright chocolate brownr 
bioad yellow pre-apical band F and margin BL 



D. Satypidae. 25. Blymniax. 

E. Amathuiiidae. 4 Slictopthabna : 2. Faunis : 1. Xanihotaenia ; 6. Thauria. 







THE IDENTIFICATION OF INDIAN BUTTERFLIES. 




E4. Stictoplialina~-ci>fi^</» 

a. Upf pre-apical baJrtd to tomua; uph yellow margin broad. Above inner 
Bub-marginal markings obscure or absent. 

noimndhal nurinUfsa^ DeN. (95-105). The Chocolate Junglequeen, 
Bhutan. 11. 

/f?. Upf pre-apical band not to tomus; uph yellow margin narrow. Above 
inner sub-marginal markings narrow and prominent. 

*nourmahal nourniahal, Wd. Native Sil^im, Naga Hills R. 

2.1 (1). Uph dark sub-marginal marking large and prominent. 

2(ii). Uph no dark spot 8 on a pale ground inside the broad dark sub-margi¬ 
nal line; basal area bright chocolate brown from base merging into dark brown 
disc, whence margin is bluoish white, bearing the dark sub-marginal band. Upf 
base chocolate brown, outer area blueish white. 

a. Above milky white, lTj)h pale terminal area narrow. 
cartmdeva mtmdeva, Wd. (125-150). The Northern Junglequeen. Sikkim. 
NR. 

/S. Above milky white areas suffused violet. 
caniadeiHi nicevilleif Roh. Assam. NR. 

7 . Paler. Uj)f golden yellow costa and small chevrons. Below transvoise 
lines straightcr. 

caniadem Roth. Naga Hills. VR. 

5. Palo, l-ph pale terminal area much wider and sub-marginal band 
nan’ower. 

caymdeva cmmdevoideSf DeN. N. Burma K. 

3a ( 2 ). a postdiscal series of conspicuous black spots arljoining the dark 

sub-marginal line on the inside. 

3b (5). Uph no conspicuous series pale discal spots inside the postdiscal row. 

3 (4). Above yellow, base F and all H suffused darker fulvous, l^ph 
postdiscal spots shield shaped and broadly joined to the sub-marginal band. 

Ihoivqua spdrtOf DeN. (140). The Chinese Junglequeen* Manipur. VIC 

4 (3). Above outer half F and Icrmen H white, bases lulvous. l^ph post¬ 
discal spots diamond shaped, joining the sub-marginal line narrowly and look¬ 
ing like arrowheads. 

a. Above white areas faintly tinged yellow, basal areas bright, rather 
dark, fulvous. 

*huisa ii/llcri, Roth. (125-150). The Burmese Junglequeen. Manipur—- 
N. Burma. NR. 

ft. Above much paler, white areas tinged lilacine. 
louisa lovim, WM. Karen Hill.s—S. Burma. NR. 

6 ( 3 b). Uph conspicuous s<*rie 8 diamond sliaped white spots inside the post¬ 
discal bond of conjoined spots, making throe marginal pale bands. Upf also 
with 3 rows of white spots, inner row ending in a largo pale costal area. Ground 
colour above greenish steel blue, washed olive brown. 
godfrefji, Roth. (125-140). Godfrey’s Junglequeen. Tavoy—S. Burma, VR. 


E5. Tluumantit.'—Thc Janglefloriet. (Plate 16). 

1 (2). Above dark brown with a prominent iridescent blue discal band on 
each wing. Below uniform dull dark brown. tuft sundl, no brand. 

'^dtores, Wd. (95-115). The Jungleglory. Sikldm—Buma. NR. 

2 (1). Above brilliant metallic blue to base, no discal hand. Below base and 
margin paler, d with tuft and brand. 

htcipor, Wd^ (100-110). The Dark Junglegloiy. S. Burma. VR. 
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£6. Tlwnirw.—Tlw J ungltk i n g. (PUt« 16). 

Above dark brown^ pale disoal band F; S ooata narrowly and iomua broadly 
bright chestnut oohreous. 

1 (2). 6 uph no brand or tuft around cell $ discal band yellowifih and 

broad; $ band white and broader. 

*laihyi amplifaacia, Roth. (110420). The Jungleking. Mampur^Karen 
Hills. B. 

2(1). d uph with large brand and tufts about cell. 
a, Upf band wide. 

alirU intermedia^ Crow. (110-120). The Tufted Jungleking. N. Burma* VB. 
p, Upf band narrow. 

alirie pseudaliris, But, Karen Hills—S. Burma. VR. 

E7. Amathtttia.—Ths Palmking. (Plate 16). 

a. Above dark brown, yellow prc-apical band on F and subterminal baud 
H in d • Below dark and ail markings prominent; H only 2 ocelli. 

*phidippus friderici, Frufi. (10U-125)l The Palmking. 8. India- Karens— 
S. Burma. R. 

d above ferruginous brown, unmarked. Below paler and markings 
fainter; H 3 or 4 oceUi. $ yellow banded. 
phidippue andainanica. Fruh. Andamans. R. 

£8. Amathuzidia.—The Kcdiiiioor* (Plate 16). 

.4bove dark brown, upf brood band, pale blue in d , yellow in 9 : uph un¬ 
marked. Below pinkish lavender with dark lines prominent and 2 ocelli H, 
*amyihaon. Wd* (110-130). The Kohinoor. Sikkim—Burma. R. 

E9, Zanddia.—The SatunM. (Plate 16). 

la (3). ^ uph witJi prominent blue border. 

f (2). S uph blue bmxier not above v4 and widening to tomus. Upf blue 
band narrowing to t omus. ? upf white discal band and white spots becoming 
yellow outwardly ; uph terminal area rather obscure yellow. 

*atneth{/8tu8 maeoni, M. (110-120). The Saturn. Karen Hills—S. Burma. R. 

2 (!)• S uph blue border continued to costa and narrowing to tornus. 

9 upf mamed as in last, but all markings violaceous. 

(lottbledayi chersonesia. Fruh. (110-120), The Scarce Saturn. Dawnos— 
S. Burma, VR. 

3 (la), d uph no blue border; upf blue area extending along cell and costa 
nearly to baae. J spots pure white ami apex H white, g unf prominent white 
brand in 1 near base; uph dark blue area cell to tomus and shining afea in 
cell. 

anrelius. Cr. (140-160). The Great Saturn. Mergui, VR. 

£10. Ditcophora**~T1ie Duffers. (Plate 16). 

la (3a). ^ uph brand in 3 large, not pale edged and so not conspicuous 

nearly reaches v6. 

J (2). d 2 with black or yellow spots, no discal continuous band, 
a. d upf all 3 rows black spots equally pronunent; H no spots. 
tidlia muscina, Fruh. (80-90). The Common Buffer. N. Kanara. VR. 
d upf rows of spots not equally prominent. ^ 2 upf spots bluseih 
white and 2 with a yellow patch end cell, enolonng a black spot; $ uph with 
^ts. 

•tuMia zal. Wd. (90-90). Sikkim—Buarma. C. 

V, indka. S(g» $ uph no spots. ? yellow patch end cell absent. 
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ElO. I>ia€opliorft^(<?<)//f4i.) 

V, apihpUrat DeN. ^ upf yellow spots. 2 yellow patch end cell not enclos¬ 
ing black spot. 11. 

2 (1). d 2 bit)ad yellow discal band. 

dco, DeN» (90). The Banded Duffer. Manipur—N. Burma. VH. 

»3a (la). Uph brand in 3 small, pale edged and very prominent, not nearly 
to v6. 

3(4). cT upf with blueish white spots and 2 'vith a blucish while band 
and ppota and uph yellow spots. 

a. ^ upf blueish wliite spots ob8cui*c. 9 lower part of discal band more 
broken up into spots. 

lepida ceylonica, Fmh. (85-95). The Southern Duffer, t‘oylon. R. 
fi. d apical blueish wdiite spots prominent and conjoiiUMl. 

*l€pida Upiduy M. S. India. R. 

4(3). d upf with yellow spots. 9 upf with yellow discal band and spots 
and uph with yellow spots. 

a. d upf yellow' spots more or less prominent. 

corUineniolU contiiietiUilis, Stg. (85-UK)), ddio Great Duffer. Bengal. 
Sikkim—Burma. NR. 

(i. ^ yellow markings upf obscure except for an elongated spot near base 0. 

2 termen yellow edged. 
coMinentalis atidameiisifi Stg. Andamano. 

£11. Enitpe.—^The Caliphs. (Plate 16). 

I (2). Above dark brown with blueish white spots and band upf; uph 
obscure yellow spots in d > prominent in 9 • 

a. Upf band narrow'er and becoming macular posteriorly. (J uph yellow 
spots fairly prominent. 

eyenus vcrbaiw^, Fruh. (85'95). The Blue Caliph. Bhutan. Cachar. It. 
^ Upf band broader. S uph yellow' spots absent. 

*ci/cnus eyenusy Wd. Assam—N. Burma. R. 

2(1). Above brick red with black bauds and spot s. 
eiUhymius, Db. (80-95). The Red Caliph. Sikkim—Burma. NR. 

teasellaia. M. Above dark markings broader, upf black line in continuation 
of black markings'defining end cell. NR. 

Notes. —^Tho arrangement of the Dnnaidw as usual. A specimen of the v(‘ry 
rare EupUjea klugii iwpstorfii (0.3.0) wu.s obtaimni by Mr. (k Field in tlio S. Anda¬ 
man Island on Dec. I2tli, 1921. HeMia lyn<'ens reimrardtii (Cl.l) i.s new to India 
and Was obtained by Mr. C >opor in Merguiin January 19J2. 

Every author tlilTers regunling the arrangement of the SatyriilcB. 1 have com¬ 
menced with the Chinese group, following on with the Palwarctic and ending witli 
the Oriental genera. Under Parnrge I have im lmh’d Rh'iphlc'^ra. Following Moore 
(Lep. Ind, If 0) I l>avc avoided using the gimeric naim^ SatynL^. MyaUt ^Is inaianeus 
(D.2.1) is a new species to India and was ohtaine<i by Mr. G.K.E. Cooper in Mergui 
in Jan. 1022. What 1 have called Maniola hdmis (D 7 3.) was obtained I'cccutly 
by Gen, Tytler from Chitral ; 1 have similar speeimens from Central Asia, Tim 
following arc now names ; Lethe virevillei {D :h9.); piUahma (D.3.t7); A'armmva 
diyrm (V>,9.\); actaa mngtia (D.9.2); Aulorero brahuiinus doku'nna (D. 11. 1); 

sn'nha\u.rrama{D.\ i,'d) \ Erebia ninnnJa rediiHaViTid kala (D.13); kalindn chitralica 
\ naraaingha doAcrfyt (D.13.9); Ypthima astrropc bunnana 4(0.14.6); 
amnta bara (D. 1412); phihunela pcgiiam {D. 14*13 thaldua fnadrasa and 

satpura ; similis yvma (D.14. 16); Ragadia crisilda critolina (1>. 17); 

Manicla daven^a chitralica (D. 7 8.). Ldhe irm% (D*3*9B) is a now species 
obtained by Major P. M. Bailey in September 1922. 

The arrangement of the Amalhiisiidcc is as usual. Zeunidia aurrliv^t (E.9.3) 
is new to India, having been obtained by Mr. Cooper in Mergui in Jan, 1923. 

On acomint of altoratlorui Ninor goini; to prLMs, tliu following corrootloiig arc noeded to tlU’ 

Plfttort 11 and 12. 1) d. increase all mnuber;* iroia 10 to 61 by 1; thiu for D 3.88 read U 
I’lates 14 and 16, for D 25. 10 and D 26, 11 road 1> ‘^5.11 and V 26, 12. 
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NOTES ON HUGH WHISTLER’S A CONTRIBUTION TO THE 
ORNITHOLOGY OF CASHMERE” IN VOL. XXVni, No. 4. 

BV 

Capt. R. S. P. Bates. 

{With a Plate.) 

The Jungle Crow —Corvwt coronoidea irUennMius. 

Everywhere common the moment one leaves the main valley. I met with them 
in the Sind Valley at the end of June as high as 13,000 feet. 

The Ycllow-billed Blue Magpie —Urorism flavirostris. 

On May Slat at Raj pur I took a neat c-ontaining 3 eggs, and noticed another 
pair building. They were common here between 0 and 8,000 feet. 

The Created Colo Tit —Parus melanolophtca. 

Very common in the Deodar forests from about 7,000 up to 10.000 feet. Nest 
oontaining 6 fresh eggs on May Slst above Rampur (between the Wular Lake 
and the Mab Valley) about 8,000' and nests with young ones in same place 
on June 3rd, 1921, and at Imaalwara 7,000 feet on June 6th, 1021. 

The Western Streaked Laughing Thrush —Trockaloptenm litiecUuni, 

Clutch of 3 eggs brought to me by gujars near Imaslwara (about 7,500 feot) 
on June 3rd. 

The White-cheeked Bulbul —Pycnonotm hucogenya^ 

On my way down to the Wular on May 22nd I was shown a nest, containing 
eggs, inside an upper room of a dwelling house in a village close to the canal 
ban^ The female was sitting, although the room was occupied by the female 
members of the household. I cannot now romombei* how it was placed, but I 
think it was a thatched roof, and the nest was more or less wedged into a crevice 
in the thatch. 

The Himalayan Tree (Jreeper—Cer//«a hitmlayam. 

Five fresh eggs, June Ist, in Deodar forest on the eastern slopes of the Lolab 
Valley (8,000 '). The nest was about 6 feet from the ground. At the begin¬ 
ning of July 1 noticed these birds were very noisy, and were going about in 
bands or family parties. 

The Great Roed-warblor —AcrocepIuiUia aituloreus hmnneacena. 

The first nest I took was on June 4th in the Wular Lake, and contained two 
eggs. After that date I took many nests in the Dhal Lake, some quite close to 
the gate. In 1921, I took nests with eggs in the Dhal Lake on June 12th and 
at Hokra Jhil on June 21st. One bird actually pitched on the rim of its nest, 
w'hen I was inspecting the contents. 

The Brown Bush-warbler —Horeitea paUidus, 

V 

Heard them frequently in the Sind and Liddar valleys. Capt. Livesey showed 
me the eggs from a nost he took on the hill side above the Takht-i-suleman 
about the 20th June 1921. 

The Indian Lesser White-throat —Sylvia curruca uffinia. 

At the end of May I found many of their nests in low prickly bushes on the 
Western shore of the Wular. I too thought there was no doubt about this bird’s 
identity, so 1 neither colleoted specimens nor took eggs. 1 also noticed they 
were common in the Liddar Valley from Pahlgam downwards, wherever there 
was suitable undergrowth* 





Xest and etigs of the White evebrowed Blue Flycatcher 
Chukor s Nest and eggs. ^ Musc,caj>a ,u,»-rclic>n<). ' 

cca chuk r.) (Abnormal clutch eg Xest anti eggs of the .Sooty F'lycatcber (Wmi-heMon 

si&encft ,) 
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The Large Crowned Willow-wren— PhyUoscopus occipitaUs occipitalis. 

Took a nest in a hole in a stump at Imaslwara (7,000') on June 6th, 
1921. It contained 4eggi and also an egg of the Himalayan Cuckoo (Cuculus 
saturatus). Other nests, containing young ones, at Liddarwat at the beginning 
nf July. 

The Greenish Willow-wren— PhyUoacopus nitidus mridanua, 

A Willow-wren, which I took to be this species, was breeding abundantly from 
about the Valley level up to 10,000' or more. By the end of June only nests 
•containing young ones were to be found. 

The Golden Oriole— Oriolus or hi ns kuridoo. 

Nest in pear tree at Kunus, Wular Lake, on June 1st, 1021. Watched one 
Liulding at the summit of an enormous chenar at Bundipur on May 25th, 1921. 

The Rufous-backed Shrike— Laiiius scliach erythronotns. 

Plenty of eggs by half way through May. 

The Cashmere Re^l-breasted Flycatcher— parva hyperythra. 
Empty but newly complete<l nest ne-ar Imaslwara 7,000' on June 
;ird. Capt. Livesey subsequently took a number of nests with oggk in this 
neighbourhood a few days later. 

The White-eyebrowed Blue Flycatcher— Munctcapa supercUiaris, 

Nest in crevice of a Birch tree at Liddarwat at about 10,000' on July 

4th, 1921. 3 fresh eggs. 

The Rufous-tailed Flycatcher— Alseonax ruficaudus, 

'Three fresh eggs at Imaslwara (8,0(X)'), June 5th, 1921. 

The Paradise Flycatcher—7’c/iti7rfa paradisi paradisi. 

Nest with 3 incubated eggs in fruit tree at Watlab, June 7th, 1921. 

The White-capped Redstart— Chaiinarrornis leucocephala, 

1 met with them first on May 2fith on the Madmatti a couple of miles above 
^^onerwain. In the Liddar Valley, at the beginning of July, 1921, 1 found them 
breeding at Sekwos (11,000') and between Liddarwat and Kolahoi (also 
between 10 and 11,000'). I only saw one bird below Liddarwat at that time 
of the year. 

The Plumbeous Redstart— CJmrmrrornis fuliginosa fuliginom. 

Very common on all the side rivers and torrents, there being about one 
pair to every quarter of a mile or so. Absent from the valley, where the 
ourrents are sluggish. 4 eggs, incubated, Sonerwain, May 27th; 3 young ones, 
vSarwan, June 26th; 4 eggs, incubated, and eggs, Aiu July 7th. Young 
ones, Pahlgam, July 8th. 

The Blue Rook Thrii.sh— aoUiaria pandoo. 

Nest lately vacated by young on May 30th ; 3 eggs nearly fresh, June 10th; 
4 eggs, May Gist, 1921 ; building June 7th, 1921, (All on w^estern shore of 
Wular Lake). 

The White-capped Bunting— Emberiza atewarti. 

This bunting appears to stick to the slopes around the valley, ascending 
thorn for about a 1,000', Their place is then taken by E, da stracheyi^ 
which is to be met with for about another two thousand feet. As far as I 
could make out the two species do not overlap. This Wuld account for 
IVIr. Whl8tler*8 failing to det^ the latter. They both breed profusely through¬ 
out their range. E, da stracheyi is much victimized by the European Cuckoo 
(Cticidus canorus). 



aeo JovMNAZ, bomsay nati/mal msT. xxix^ 


The Striated Swallow—i^tfundo daurica^ 

Notioed them flying about Lake Gagrabal in June, 

Hodgson's Pipit.— Anikus roseaius, 

I found them breeding in largo numbers between the Sind and Liddar valleyv 
from 11,000' up to the snow-level. They are most partial to wot ground. In 
fact 1 never saw them away from the streams and snow sodden ground. By tho 
beginning of July there were many young birds about. I only found one neeh' 
with eggs (3) and these were almost on the point of hatching. This was on tho 
Ist July 1921. 

The Brown Rock Pipit.— Anthua aordidm Jtrdonu 

Nest containing young ones at Watlab on June 7th, 1921, 

The Gi’ey Wagtail.— MotaciUa cinerea melanope, 

I found them on the Madmatti from Sonerwain onwards at the end of May» 
Seems to be an early breeder, as I was not able to find unincubated eggs. 

The Cashmere White Wagtail— MotaciUa alba hadgaonu 

Found a nest at Buiidipur on May 23rd with largo youngsters almost ready to- 
leave the nest. 1 also found other nests with young about this time. A pair 
started building inside a roUed-up chick on my houseboat on May 20th. At 
Pahlgam on July 8th, 1 came across a neat with 5 quite fresh eggs in it. 

Hodgson's Yellow Wagtail—Motoci/ia citnola cdlcarata. 

Breeds in enormous numbers in June around such jhils as Hokra and the 
maishes between that jhil and the Wular, prefering to place the nest at the foot 
of a bush or in a tuft ot long grass on wet ground. 

The Cashmere Blue-throat— Luacinia suecica abboUi, 

Took a nest of what was evidently this species at 8ekwas, Liddar Valley 
(11,500 feet) on July Ist, 1921. It contained 4 eggs decidedly hard set. 

The Iron-grey Bush-chat .—Oreicola ferrea ferrea. 

Took two nests near Pahlgam on 8th July 1921. One contained newly 
hatched 3 ’oung; the other 4 incubated eggs. Also noted pairs at Kajpur 
(6,500 foot), Wular Lake on June 2nd, 1921, and at Iraaslwara (6,500 feet) on. 
June 6th, 1921, but faded to find the nests. 

Jerdou’s Accentor.— Prunella atrophiatua jerdoni. 

Very common above forest level between the 8ind and Lidda*' valleys at- 
the end ot June. Practically every patch of Juniper 1 investigated held a- 
nest. The majority apjjeared U) be laying, and numbers wore still building. 
Only one nest near Kcni 8ar and at about 12,500' contained 3 eggs. I am not at 
all certain that my identification of this Accentor is correct, as 1 collected no 
specimens. The nests were like those of the ** Hedge-sparrow*' and 2' or 3'" 
from the ground. 

The Himalayan Whistling Thmnh--Myiophoneus temmincki temmincki. 

Cttpt. Livesey took incubated ogga halfway through May in the Ferozpore* 
fiala. On the Madmatti I found nests towards the end of.May in both 1920 and 
21, which appeared to have been lately evacuated, and was unable to find any 
Host in actual use. At the beginning of July 1 took nests in the Liddar Valley 
from liddarwat down to Pahlgam usually within a few yards of a used nest, 
^ree contained 1, 2 and 3 eggs respectively, and on four more the females 
were sitting. Of those two were in inaccessible situations, and two Were srilt 
empty. It seems to me to be likely that two broods are brought up in the yea,r 
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Tickell’s Ouzel.— Turdus tmicolor. 

In May and June noete were plentiful. 

The Himalayan Pied Woodpecker— Dryobatea Jdmalayensis, 

Very common in the forests from about 6,500'upwards. An early breeder. 
All the nests I found at the end of May and beginning of Juno contained 
young ones. 

The Pied Kingfisher—Ccryfc rudis leuconielamira. 

Breeds freely <luring May and June in the Srinagar plain and also on the less 
turbulent lower reaches of the side rivcTs. Their place in the side valleys 
is then taken by the Himalayan l*icd Kingfisher, a larger l)ird of a more retiring 
nature, which dives from a })orch, is jmrtial to w'(K>de<l country, and which delights 
Jn hurling itself into the most agitated portions of the lapids. 

'J'ho European Boe-cater —Merops npiaaler. 

Bee-oaters were constructing their nesting holes in sand banks on the hillside 
-at Kunus on the Wular Lake at the end of May. 1 also noticed them neor 
Cagrabal on .Tunc .‘ird. They seem to live on the hillsides and to fly down into 
the valley in the mornings and ev enings. 

The Hoopoe —Upupa epops epops. 

Nesting freely in May. 

The Cuckoo— CnchIus ennoms. 

Afi 8tate<l above, its chief victim in Kashmir appears U> he the Eastern Meadow 
Bunting, Kmhei im cia Mracheyi. ThiiS the Cuckoos’main habitat is the hill¬ 
sides from 6,0(M) to 8 or 9,000'. C’apt. Liveeey h<is taken their eggs at the 
end of May and in early June. On June I8th and 2lHt 1 Nisited Hokia jhii, well 
out in the 8rinagar plain, and on both dates I heard the cuckoo calling there. 

The iSlatydieadcHl Parrakeet— schisticeps. 

Fairly common up to between 7 and 8,000', certainly not higher. In the 
early moniings 1 used to sec many crossing over from and into the Lolab by 
the pass at Hamjmr. They hs^mI the vicinity oi the pass only. 1 never saw 
them crossing over the higher hills to right or left of the pass. 

Pallas’ Fishing Eagle —Jhtliaetus lencoryphns, 

I noticerl two paiis on my way down in the houseboat fiom Srinagar to the 
Wular on May 22nd. 

The Hobby— Fako suhhvUo. 

Fairly common in Kashmir up to considerable elevations. I also saw' one 
•down in the valley ne,av the Wular Lake on May 23rd. 

The Indian Turtle Dove -SlrepUypelia tmentalis mecna. 

Common in the forests np to considerable elevations. 

The Chukor Partridge —AlfiCtoria graeca chukor. 

Photographed a nest (reported by Capt. Livesey) containing 21 eggs, at 
Kunus» Wular Lake, on May 28th. 

The Black Partridge—Fmwco/wiws mihjana. 

When I went down on June lOth the Black Partridge were calling lustily 
most of the way. 

The Water-hen— Gullinula cJdoropua* 

Breeding in the reed-bods in the I)hal Lake in considerable numberi> at tiie 
beginning of June. 

*x9 
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The Pheasant-tailed Jaoana— Hydrophuianm chirurguB. 

I saw numbers on the Dhal Lake on May 14th but did not take a neat until 
June 7th, This contained 4 fresh eggs. 

The Red-wattled Lapwing— Sacrogrammua indkus. 

Two pairs appeared to be nesting on the Madmatti a couple of miles above 
Bundipur at the end of May, I saw them in the very same place in May 192L 

The Black and White Stilt— Himantopus candidvB, 

Many seen on the mud flats in the Wular Lake on June Sth, 1921. 

The Common Sandpiper— Tringa gfareda. 

I found them excessively common on the lower reaches of the side rivers. They 
nest among the bushes on the many small Islands, which abound in these rivers. 
On the Madmatti they were especially plentiful, and I remember finding 4 
nests on one small island about 60 yards long on May 25th. 

The Whiskered Tern— Hydrochelidon leucopareia indiea, 

I took one egg on May 14th in the Dhal Lake. On May 22nd a Kashmiri 
brought me about 20 (they are very good eating). In 1921 they were still laying 
as late as Juno 21st, as on that date I collected many fresh eggs on Hokra jhil. 

The Little Grebe— Podiceps ruficdlis capensia, 

I saw a Little Grebe adding weeds to a nearly completed nest on May 15th in 
the very middle of the Dhal Lake opposite the Sbalimar Bagh, and 1 took many 
with full clutches in the reed-beds close to the Dhal gate on June 6th. 
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ELEPHANT CATCHING IN ASSAM. 

By 

A. J. W. MiLaoY. 

Elephants are caught in Assam by two methods, Mela Shikar and KhedJahs. 

The former consists of pursuing the wild herds with tame elephants oarrying 
noosos. and this method, together with pitting (now illegal), has been practised 
irbm very ancient times. 

Three or four koonkieSf as the tame elephants are called, usually operate together 
at tnela shikar, and it is oonsidorod desirable that one of the elephants shoidd be 
a big male of known courage in oase any of the wild elephants prove aggressive. 
Kaoh koonkie has 3 attendants, the phandi, who sits on the neok am throws the 
phand (or noose), the lohiliya, who hangs on behind and prods the koonkie near 
the root of the tail when speed is required, and the kumla, who remains in camp 
and is responsible for feeding the koonkie. 

The catching gear consists only of the jute phand, which is attached to the 
koonkie*s girth. 

ITie koonkies can often work their way undetected into the middle of a herd 
when it is feeding in open order, provided the locality has not boon much hunted 
leoently, but the wild elephants soon become cxce^ingly wary, and will then 
hy both farther and faster from the smell of a tame elephant than they will from 
man. 

In such case there is no alternative but to pursue, and try to out off and noose^ 
those calves, which cannot go the j)ace and which fall behind. The whole per¬ 
formance, with the screaming of the elephants and the smashing of the jungle, 
is very noisy and terrifying, as may be imagined, but serious accidents are un- 
oorotnon, as a matter of fact, and such damage as Ix^falls the men is usually 
caused by thorns and branches of trees tearing and bruising them. 

Female elephants, whose calves have been noosed, will sometimes attempt a 
resoue, but good koonkies will always square up to the attacker and drive her 
away. 

The big males of a heid seem to prefer keeping to themselves some little 
distance of! and, when danger threatens, are among the first to seek safet^^ in 
flight, provided the koonkies do not get in their way: an elephant in musth 
oonstitutos more of a problem, and the phandis draw off, if there is any danger 
of ooming into conflict with a male, that is under this dangorous influenoe. 

Phandis necessarily vary greatly in skill but it commonly happens, even in the 
oase of the most expert, that the noose does not get home properly on the wild 
elephant’s nock, and it is then necessary to call for a phand to bo thrown from a 
second koonkie, 

Quito big elephants can bo caught by this method, but in the case of such the 
first noose scarcely serves more than to brake the headlong pace of tlie terrified 
beast, and assistance has to be summoned at once to prevent ai^ o6oai>e. 

The phands may bo 2 inches or more in diameter, but even these ropes are not 
always heavy enough to take the strain, and the writer has known a big mukkana 
(tusldoss male) break 7 ropes in succession before he could be finally seoured. 

MeJa shikar leads to a numl>orof tho wild elephants being unavoidably stran¬ 
gled, and it is fortunate that this form of death is very instantaneous on 
aooount of the structure of the elephant’s wind-pipe. 

The koonkie proceeds to put on the brake as soon os the phand is roimd the 
will' elephant’s neok, and then the tug-of-war begins, the wild animal doing all 
it knows to esoapo from the unacoustomed restraint. It is the phan^Vs ooncem 
gradually to shorten the rope until the oaptiYe is seoured close alongside bis own 
animal, and he can only do this by seidng such opportunities as occur between 
Inputs of pulling and struggling. The noose has to be tied by a small piece of 
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rope to prevent it slipping up and throttling tlie elephant, and it cannot but 
happen occasionally that the uooeed elephant gets so hopelessly wound up round 
trees and so on that the phnnd tightens and death ensues, 

Kheddahs in Assam are worked on a less pretentious scale than those organized 
in Mysore, or formerly practisea by the now defunct Kheddah Department, and 
no attempt is made to surround herds with a large number of men and then force 
them into a hastily erected stockade. 

Stockades in Assam are built either across main elephant paths or else in the 
'\ncinity of salt-licks, which the elephants visit of their own accord from time to 
time. 

The herds are bound in most districts in Assam to travel from one feeding 
ground to another by certain wdl-wom paths. Wherever the ground is favour¬ 
able they can wander, may be several miles, from the main paths, but it generally 
happens that sooner or later steep hills or boggy ground, oto., eto., compel them 
to return to their fixed paths, whidi follow the safest and easiest lines across 
country with unerring accuracy, representing, as they do, the result of the 
accumulated wisdom and experience of countless generations of travelling 
elephants. 

The most favourable stockade sites are in ravines, through which the driven 
-olophants must seek to pass, unless they have the courage to break back through 
the beaters. 

It is necessary that a stockade should not be too obvious to the approaching 
animals, and so it must bo built in thick tree forest, where camouflaging can be 
successfully practised. 

Very rocky ground is avoided because of the difficulty in sinking the posts to 
the requisite depth, and it would obviously be impossible to build sufficiently 
strongly on marshy soil. Stockades vary in shape according to the locality, 
but are generally more or less oval or oblong, about a cricket pitch wide and 
a few yards more in length. 

A gate at each end is necessary whore elephants can be driven from either 
direction, and the gates have to bo built across the path itself: a skilful band of 
hunters, who know their work thoroughly, often prefer to build their stockade 
across a subsidiary path, trusting to their own skilful management to deflect the 
driven elephants (from whichever direction they may come), from the main on 
to the subsidiary path ; this arrangement saves labour as it obviates the neces¬ 
sity of constructing more than one gate. 

The best site for a gate is oleaily where the path passes between two trees, 
l>ocauso the trees can then bo utilized as door-posts and, more important, because 
there is no artifloial narrowing of the path, the elephant being accustomed to 
zquoeze between the two trees at this sjjot. 

Drop gates used to bo employed, but these are cumbrous to lift up, and heavy 
swing doors, 10 to 12 foot high, made after the pattern of an ordinary English 
live-barred gate, are now ased. 

The doors open inwards and, l)eforo a drive cemimonoos, the door, through 
which the herd must enter, is opened and kept in position by a long rope, leading 
to a maohan concealed in some convenient tree outside the stockade. A slash 
with a knife cuts the rope and releases the gate which, apart from having been 
hung bo as to swing-to of its own accord, has its pace accelerated by means 
of a spring, consisting of a ropo tied to the top of a bent over sapling, 
which tends to straighten itself as soon as the watcher in the maohan has 
rclea«<ed the gate. 

The old fashioned stockade consisted of stout posts, 18 or 19 feet long, sunk in 
the ground to a depth of 5 feet with a spacing of about 3 feet, and horizontal logs 
were packed in between to a height of 13 or 14 feet, but such massive stnioturcs 
hate proved unnecessary and involve very heavy labour as the timber must be 
tairrfibd from some distance away in order not to disturb the forest close by. 
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Naw«d»yB vertical poctB^ 17 or 18 feet loiig, are boned 5 feet in the ground,, 
about 6 feet apart, and 3 rowa of honzontal beams are tied on outside^ one row 
near the ground levcd, one at breast height, and the third near the top: tho 
whole struoiure is strengthened by struts from the ground to the 3 rows of hori* 
zontal beams. 

The spaces between the upright posts are filled by vertieal poles (3 inches in 
diameter are sufficient), which merely rest on the ground and are kept in posi¬ 
tion by being tied to the inside ol the 3 rows of beams. 

Another method is to bury rather smaller posts every foot, the interstices 
being filled in with poles. 

A well built stool^e may look extraordinarily fiinisy, but there is plenty of 
give in it, and it is adequately protected from direct assault by a V sha;^ ditch, 

7 feet wide and 5 feet deep. 

It is not customary in Assam to tackle old and big males, which may happen 
to bo caught, because it has been found that the koonkies (if any can be found 
with suffieieiit courage and strength for the job) may be severely damaged in the 
encounter, and also because mature males often lose heart and praotioally refuse 
to live in captivity, so it is not necessary to build stockades strong enough to 
retain the biggest elephants. 

It so happens that the masters of a herd seldom get caught, except when in 
musih because they selfishly try to break away, when danger arises, and the 
beaters are only too thankful to let them throu^, but these goandaft, as rogues 
are called, are not really very troublesome so long as they are caught with a 
herd ; they have to be shot, not freun fear that they would break out, but because 
they damage smaller members of the herd, and are, as has been explained, of 
doubtful commercial value. 

Solitary rogues often wander into stockades at night, and occasionally the 
watcher in the gate-raachan makes a mistake in the dark and underestimating 
th6 size and age of the elephant closes the door : then the fun begins. Determi¬ 
nation on the })art of the men may suffice to keep a mnkhana in, but a tusker 
seeing red, is an awesome beast, and can generally walk right through a stockade 
at any spot he likes, despite the ditch, or, and more commonly, he just puts his 
tusks under the door and heaves it over his back. 

V-shapod funnels or wings extend out from the gate posts so that all elephants, 
which are taking a ooiirse parallel to the path, may be directed to the 
entrance. 

The final act of preparation (exoluding religious observances) consists of 
camouflaging the stool^e. living tree-ferns and orchids are fastened onto 
the doors and door-posts, and branches of trees are stuck in the ground to conceal 
the funnel. 

Care is taken during the work of oonstruction to preserve intact the jungle 
growing in the middle ^ the enclosure, and branchiN and creepers are hung over 
the sides of the stockade to mask an otherwise too distinctive outline. 

The ditch is ofleotively hidden by fresh branches placed across higgledy- 
pigglody, 

A super-oamouflager will sometimes take the trouble to fashion little track/ 
through the jungle in the middle, the idea being that the elephants, whioh entei 
first, will waste time following those tracks, and so enable the men to hustle in 
tiio laggards. 

One of the outotanding advantages of the present day stockade is that the 
dephants oaa see through it. Very few herd animals are gme enough to try 
an|i, Eusb the diteh and palisade in the face of a man, armed with torch and spear 
whlle^at nighty when the elephants aro more restive, the enctreUng fires are 
visible and oommand respect. 

weak point is the gate, a moveable strueiuro without shy part buriud in 
thagioiipdaQd with nnpiotect^ ditch and the obviousplaee offSttaek, beqaheo 
It bam tho exit akmg the well known path. Sbwever, ihe dear old etephawtia 
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not very worldly wise* and it is found that the gate can be made to appear to the 
elep^te to be the atrongesi part of the whole oontraption by merely fitting it 
With stioks and branohea^ ao that the beasts cannot see throng it^ 

Driving is beat done late in the afternoon and evening^ when the elephants 
are on the move themselves, and the beaters like to time ^eir drives so that the 
ole[^ant8 are entrapped just before dark, when defioi^oiea in the concealment 
ol the stockade may not be noticed. 

i^ephants like to rest in thick cover during the heat of the day, and are inclined 
to be pig-headed and to circle round if driven while the sun is still high ; after 
dark they become much more aggressive and may efiectively resiat pursuit. 

A drive may be a lengthy business extending over several days and nights 
but in that case the earlier stages, while the hei^ is still far from the stook^e, 
consist merely in the men keeping a long way behind the elephants, so that they 
will move quieUy in the desired direction without stampeding, any attempts to 
take divergent paths being frustrated by men sent fora^ard to block the way. 

The real excitement begins about 3 o^dook on the last afternoon, when pressure 
is first put upon the elephants. 

The beaters as a rule number from 7 to 12, save in exceptional circumstances 
crowds of men and excessive noise are regarded as the signs of unskilfol work. 

The beaters are divided into two parties, which follow on either fiank of the 
herd, the men keeping in single file, a formation which pennits them to get 
through the tmdergrowth without straggling, and to form line if the elephants 
«tand up to them. 

The principal difficulties are caused by goondas trying to break out of the 
drive and by mothers of weary calves. 

No impediment is offered to the fiight of a goonda unless some of the smaller 
fry are following him, when it becomes necessary either to force back the goonda- 
or to nip in behind him and head back the others, a very delicate task. 

Mothers will charge back time and time again in order to let their calves 
get on, and they frequently spoil drives by holding back the beaters so much 
that the leading elephants, with no one b^nd to hustle them, can discover 
the approaches to the stockade; they will then leave the path and, if the 
ground permits, make a big circuit at thoir leisure round the stockade, all the 
Aucoeeding elephants following in the foototeps of the leaders, as they know they 
would never have branched off like this without some very good reason. 

Herdf will sometimas absolutely refuse to be driven any further, and one is 
tempted to believe that in those oases the herd must have passed through the 
unfinished enclosure at night during the time when it was in course of erection, 
or been made wise in some other way. 

Guns are only fired in the last resort and when elephants are deliberately 
heading in the wrong direction ; the sound of a gun is so terrifying that the 
herd may panic and scatter pell-mell through the forest, completely beyond 
further control. Not even guns, however, ^1 stop a herd that has made up 
its mind to break back, and the beaters are only saved from extermination by 
their uncanny power of distinguishing between bluff and the real thing <hi the 
elephants* part, and their amazing ability to make themselves scarce at a 
moment’s notice as the elephants thunder through them. 

Persistence on the men’s part may eventually cause the elephants’ determin¬ 
ation to evaporate, if they keep on getting round in front of the herd, and tiie 
elephants will then allow themsdves to be driven all the way back. 

ilie diverging paths near the stockade are blocked by men in machans, these 
atops descending and joining in the passing hunt, when their work is done, and 
there are also stops at the ends of the wings in case the elephants come along 
roty wide oi the real path. 

Once the herd has entered the funnd, a gun is fired and every one behind the 
olephaDisftttmsedstomakeallthemdfelieoan. The sudden irruption of soiiiid 
apedes the animals but escape should not be possible if the men running 
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«loiig outside the wings resist any attempt at a break through. It is not always 
possiUe to impound eSl the members of a herd which straggles into the stockade 
in extended order, because the elephants, which first enter, sooner or later 
realize the position and try to retreat. It is amazing, however, that they 
should take as long as they do to appreciate the situation : the elephants bustle 
in at the door and hurry across to the far side of the stockade, but the sight of 
the ditch with the palisade beyond seems to bemuse them, and it is only after 
eome moments’ cont^plation that they slowly turn and begin to wander back. 

The door must be shut, whatever elephants there may still bo outside, before 
the animals inside make a rush for the exit. The writer has seen elephants 
which had been excluded because the gate could no longer bo kept open, barge 
the gate open, before it had boon tied, and join their companions within, but as 
a rule the excluded elephants make a mad rush for ono of tho wings and burst 
their way through. 

There is a certain amount of danger to tho beaters from those escaping 
elephants, but it is quite certain that no elephant would in such circum¬ 
stances waste time in hunting a man if it could possibly got away past him. 

Methods of greater finosse must be employed to catch elephants in stockades 
built near salt-licks. 

The herds visit tho salt-licks during the night time only and at irregular inter¬ 
vals, so it is necessary for the men always to bo on watch from the late after¬ 
noon until dawn. 

Two men are stationed in the gate-maohan, and the rest are distributed in 
high maohana in the forest on tho far side of the lick in such a manner that the 
elephants can pass by their accustomtMl paths without getting any scent of man. 

As soon as the elephants have reached tho lick and are busy taking their medi- 
oino, the beaters descend from tho machans and hasten to their appointed sta¬ 
tions by specially out paths wliioh are kept scrupulously cleanand free from leaves. 

When sufficient time has elapsed for all to reach their stations, torches ore 
suddenly lit and the elephants driven towards tho stockade; it sometimes 
happens that they simply rush straight into it, but more often they are loss 
obliging, and skill and bravery are required to prevent them from escaping along 
any of the numerous game trails, which radiate from the lick. It is a matter of 
the greatest difficulty for anyone not accustomed to night work to appreciafo 
what is happening, but a correct diagnosis of all the different orashes in tho 
jungle must be mode by tho men, as it may be necessary to let small batches go 
rather than run the risk of frightening back tho main portion of tho herd. 

The noise alone is sufficient to terrify the ordinary mortal and the close 
proximity of the big beasts is very alarming, but accidents seldom occur so 
tong as the mon uso their torches boldly. 

The salt-licks are very frequently visited by solitary roguos, and it is found 
that these are often the advance guard of a herd. There is always tho chance 
of a herd coming early in tho morning, if a goonda has been at the lick tho pre¬ 
vious evening, or of tho herd coming tho next evening after on early morning 
visit by a goonda. 

It may be presumed from this that elephants pursue an ordered I'outino when 
undisturbed, and that a herd will follow tho regular round of drinking at tlie 
accustomed places, feeding at the accustomed places and lying up in the usual 
retreats onoe it has started on ono of its regular routes. 

The goondaa are, of course, not molested while at a lick, but a whiS of 
human smell will oooasioncdly sot a goonda off squealing in anger and charging 
^mlessly about. 

The men’s machans have to bo built in big trees as a suspioious elephant 
will prospect the locality carefully, and may be bdd enough to try and tear 
down the madians. 

The writer remembers how on ono sfrfendid moonlight night a large tusker 
'Crept up noiselessly beneath his machan and stood there puzzling as to the 
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sotiroe of this poiaoiting of the ni^^t air; at laat hie trunk reached the ladder 
and told him that a man had gone up it not so very long before. The ladder 
was soon made into minee-meat, but the tree stood finn and the huge beast 
rolfed off in a very grumpy frame of mind. The next obstacle, which he 
onoounterod, was the outside of the stockade, which provided him with a little 
healthy exercise, and finally he played spillikins with one of the wings 
before wandering off in high dudgeon. The amazing part of the story is that 
the two-gato men slept through the whole performance, and were greatly 
astonish^ when dawn arrived and they saw the destruction all around them. 

At one lick, whioh we stockaded, there dwelt a v«y old and evil«tempered 
mukhana. whioh soon came to learn ail about the sites of the various tnaohans, 
so provol^gly out of his reach : one night, abandoning his accustomed path, ho 
entered the stockade unwittingly and, being short-sighted, tumbled, into the 
ditch on the far side. This thoroughly frightened him and he essayed to retreat 
at his speed, but again his sight failed him and he tumbled into the ditch. 
by the door. 

This episode was too much for his nerves and we never saw him afterwards. 

Elephants will certainly do quite unacoountablo things at times ; a goonda 
that walked into a stockade one night, bit the oane, whioh was holding the gato 
open, and consequently imprisoned himself inside the stockade, and ho had to 
do a lot of damage l>efore he could punch a hole big enough to allow himself to- 
escape through the palisade. 

Elephants very sddom break out of a stockade, and when they do it is gone* 
rally due to the presenoc of a big tusker, whioh unmindful of the spears and fire¬ 
brands sucoeeds in bursting his way through and escaping with all his herd. 

It is quite clear that the elephants would have no diffioulty iu getting out, if 
only they had the sense to rush pell-mell at the stooKadc and use their wei^t 
against it, but that is not their way. They are exceedingly timid animals, and 
spend most of their time in the stockade huddled up in the centre, scrimmaging 
round and round, each trying to secure an inside berth. The sorimmagee aro 
painful to watch because one fears for the small beasts, but these remain safely 
beneath their mothers and seldom come to harm. 

As an illustration of how timid elephants are may be quoted the story of a. 
herd, which was nearly reduced to panic by the entry of two very small fowls 
into the stookado. Tlie religioie? ceremonies, whioh are performed on the com¬ 
pletion of a stockade, include the releasing of two fowls, which from motives of 
economy are usually quite small chiokons. T*hesa ohickens exist in the neigh* 
boarbo(^ of the stock^e until some wild cat comes along and oarries them oft. 
On one occasion the diminutive pair sauntered into the stockade through somo 
gap, looking for food amongst the debris on the ground, and threw the small 
elephants of the herd into the wildest confusion until angry chargee from tho 
bigger animals expelled them from the enclosure. 

Single elephants will continually charge out from the serum in the middle, but 
their charges end in pn^oisely the .same way os do the rushes which a dog will 
make at a cat; the brakes are piit on before the ditch is reached, and after a 
few kicks into space with the fore-feet the elephant retires. 

Elephants are more restless at night, but a shout from a man and a wave of a 
torch are generally sufficient to maintain disoiplino. 

Biiferentooantrios have different methods for getting the wild elegants out, 
ill Chittagong, for example, the boankiea enter the stockade baokwards, the 
phandis being armed with long spears to keep off any inquisitive wild elephant 
that comes too close with e\il intent. Men desoe^ from the hankies md 
operaiting beneath them dexterously manage to bind the legs of the wild ele* 
phants, whioh can then be taken out very easily. 

direct and spootaoular methods are employed in Assam, the koonhiefi- 
entenng head first and dragging out the reluctant wild elephaate without any 
preliminary hobbling. 
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homkits are arranged in single file with the biggest animal^ preferably a 
tmker, in front. The wild elephants smell the kooftLies from afar, and the first 
inthnation of the hoonkM approach is conveyed to those watching the stookade 
by the np-lrfted trunks and visible uneasiness of the herd. The elephants 
generally retreat towards the far side of the stookade and their attention ia 
distracted there by fodder being thrown to them. 

The bands tying the gate are loosed and, while men pull on ropes, the leading 
koonkft butts the gate open and stalks in with the remaining koonJdes crowding 
after it. 

It is advisable that the gate should be opened with reasonable speed. The 
writer has seen a big female charge at a gate, which stuck after being opened a 
little way, and she banged it shut with such force in the face of the koonkie on 
the other side that his morale was seriously effooted. 

It is still more advisable that the gate should shut quickly after the last koonkie 
has entered. On one occasion the leading koonkie swung the gate open so 
violently as to unhinge it and prevent it from being closed. In the subsequent 
confusion the men lost their heads and the koonkies were seized with panic, 
although there were only a few small females to deal with, and tlio whole mob, 
wild and tame, barged out through the open door amidst the groans and tears of 
the stookade men. 

The wild elephants nevtu* combine to overwhelm the koonkies ; one or two of 
the bigger beasts may look a little aggressive, but the koonkies go straight up to 
them and start hustling the hci-d round and round with the same confidence as a 
few disciplined men Mill show when dealing with an unruly but leaderless mob.. 
No great violence is necessary and there is no excuse for damaging the wild 
elephants, 

j u^ed to be the custom-in Assam to delay putting the koonkiesin until the 
wild elephants hod been weakene<l by thirst and hunger, but such cruelty is 
entirely unnectwsary and has been discouraged by Government fixing a limit of 
time, within which the stookade must bo cleared, or else the catch set free. 

After five minutos or so the animals are allowed to settle down, and the men 
untie their nooses and get to work. The noosing is often a tirt«ome job, espeoi^ 
ally in the cose of small elephants, which will insist' upon nmning under their 
mothers ; this makes it difiioult to shorten the rope and tie the noose properly 
to prevent it getting any tighter and unless this is done there is always tlie danger 
of strangling. 

It is necessary for the koomkies to kneel down when the noose on a very small 
elephant is being tied, as otherwise the man cannot reach it. 

An elephant may require one, two or oven three koonkies to manage it; in tho^ 
latter case the thinl noose is generally tied to a hind leg and is very eileotive in 
ehooking too headlong a progress. 

The noosed animals resent being detached from their companions and have 
to be hauled to the door and there is a danger, when the koonkies have not sufficed 
to noose the whole catch, of the un-noosed elephants following the procession 
out, 80 that the biggest koonkie is detailed to act as rear-gtiard, and he turns 
round and looks very fierce if the rest of the herd show signs of following. 

Once outside tho door (and tlie getting outside may be a regular case of pull 
dovil, pull baker), tho pace quickens up, and the hookies YiAve to use all their 
streoQgth to prevent their captives from pulling them oil the track into the forest, 
llio passage from the stockade to the camp is usually rather a rough one for all 
concerned. 

Tho new elephants are tied up for tho first night by the hind legs to one tree* 
and by a long rope from the neck to another tree, and aa high upon it as poesihlc#. 
to prevent the elephants from catching the rope and biting througb it; it i» 
necessary to have a koonkie on each side, when the hind tegs are being fastensd,. 
inuorder to obscure tho elephant’s view and prevent its iranUc kicks from being 
propeiiy aimed. 

30 
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An elephant tied in this way oan throw itself on the ground and exert all its 
weight in trying to break the ropes on the hind legs, and it is hihgly desirable 
that it should thus tire itself out as much as possible, because in the succeeding 
maizes to the training camp the hoonhiu have to carry the men’s kit, as well as 
lead the captives, and if the hoonkiest are few, one komikit may have to take two 
wild elephants. 

A barbaric device to keep big de^diants quiet on the march was to cut the back 
of the neck with a knife so that the noose could be fastened into the wound and 
discourage struggling by the pain. Goveinment is now taking every precaution 
to discourage t^s sort of treatment. It is not difficult to detect a neck that has 
been dolib^ately out, but the phahdia oan obtain much the same result by 
sprinkling damp sand under the noose, which quiokly eats through the skin in 
a more natural looking manner. The Blaok List now awaits the men, who can¬ 
not bring their elephante in without a clean neck. 

Tying the hind legs takes considerable time, so after the iirst night it is cus¬ 
tomary to fasten the elephants short by the neck to a tree in such a way that 
they can run round and round the tree, from which the bark has been removed 
in order to facilitate the rope slipping round without fraying. 

The training is the next episode in the eloj)hant’s career on its road to a life 
of domesticity and usefulness. 

Keeping an elephant tied up tight by the head, and spearing it for every 
misdemeanour has hitherto been oonsidertd the correct way to train an elephant, 
but the writer has been conducting experiments, first on a small and then on a 
very extensive scale, for the last five years, and has boon able to prove that a 
more ratiofiai jiiethod of treatment yields better results in every way. 

In the first place the training casualties, which have been known to be os 
high as 48 per cent., have been reduced to loss than 1 per cent., and in the second 
place it has been found that elephants, wliich are decently treated, settle down 
to their woik in an incredibly short space of time, and are more easily and elf act¬ 
ively trained than those which have been maltreated and have hod their spirits 
broken. 

The elephants, of course, seek every opportunity during the first few days of 
their captivity to attack any human being who goes near them, but their lack 
of success, coupled vith the heartiness with which the retaliatory stick is laid on, 
coon oonvincos thorn of the futility of their attempts, and their desire for a quiet 
and inoffensive life assorts itself so strongly that they abandon further resistance. 

The stick they have to got sometimes, and it is adequate punishment for these 
kindly beasts, though it cannot possibly hurt their thick skins. 

The use of the spear is to be deprocat^, not only because the wounds infiioted 
may set up septicaemia, but also because the fear of the pain distracts the 
•elephant and prevents it conoontrating its mind on its task and so delays the 
eom^detion of its education. 

An elephant has to be tied up fore and aft by its legs in the training depot, 
•except when taken out for training ; it is unnecessary to tie it up tight by the 
head (save during the evening performance), and it is dangerous to do so, as it 
may develop a bad neck wound, leading eventually to its death. Rope-harness 
is attached to the elephant for the benefit of the man, who has to mount it. 

The “ evening performance ” is a great show, 

Eight or ten men approach the elephant after dark, and after its nock has 
been tied closely to a post, a man seizes its tail and the mahout springs on to 
its back. 

One man in front waves a tordi in its face, and the others surround it, keepixig 
'Well away from reach of the trunk, and proceed to scrub it with wisps of gtass, 
4md all to the accompanimeut of appropriate songs. 

The frightened animal bdlows, s h a k ^ throws itself on to the ground, lunges 
4St*everyone irith its trunk and tries to catch the irritating torch, but all in 
Tain, it is wall lambasted with sticks and the torch proves itself to be a beastly 
liot tiring to oatoh hold of. 
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This treatment is oontinued for a week or so until the elephant makes no resist* 
anoe, and the men can mb its face without being attacked. 

The actual training takes place morning and evening. 

The elephant is taken out between two koonkies, to which it is attached by 
very short nooses. 

llio mahout is already on one of the koonldea and leaps on to the new elephant 
whcm all is ready. The animal may shake a little, in wliioh ease the mahout 
must hold on very tight, while the mahouts on the koonkies hit the elephant over 
the head, and the men on the ground in front and behind beat it with 
sticks. Shaking is a most dangerous vice and has to be stopped at all costs, 
and it is lucky that very few elephants take to it. 

It must be remembered that an elephant has generally lost a good deal of its 
pep by this time. It has been througlk a rough and turn ble in the stockade, may 
have had several days’ march with inadequate food, has been tied on the stretch 
by all four legs (to prevent it getting a real good rest), and has experienced the 
terrifying performance at night, so, take it all round, the poor beast cannot bo 
in its best shaking form. 

The man on the ground in front is a source of much irritation to the new 
elephant, but it cannot get at him and ho can safely prcnl its trunk with his 
stick or bamboo, while the mahout hammers it, whenever it tries to rush for¬ 
ward. 

The man behind, who sings the whole time in a horribly strident tone, is safe 
from being kicked because the aoiion of the hind logs is bmited by ropes, but ho 
punishes all attempts at kicking, and the elephant has to learn to tolerate him. 

When the mahout feels securely fixed, the order to proceed is shouted out, the 
koonkies go forward and the elephant gets a prod behind each oar from a 
sharpened bamboo. 

The order to stop is shouted, the koonkies stop, and the mahout leajis 
forward and catches his beast a good clout between the eyas. 

The order to go back is followed by the mahout digging the point into the 
elephant’s forehead and pulling, while the two koonkies pull the captive back a 
few steps. 

A full-grown female requires two koonkies for 4 or 5 days, after that one koon- 
kie drops boliind and, if the elephant behaves, goes about its business. The 
remaining koonkie will be needed for another 4 days, but after that a man on 
the ground with a leading rope will sufhee until the animal can bo taken out by 
its rider in the company of other old and new elephants. 

Progress has me»mwhilo boon mode in the depot; the elephant will allow itself 
to be tied up without attempting to kick, and it will feed nicely from the 
hand. 

An elephant should be ready for removal to the purchaser’s home from within 
14 to 21 days after the commencement of training, according to its size, though 
they are BtUl far from being trained. 

A full grown female should begin bringing in a few stalks of fodder after a 
fortnight and after 4 or 5 weeks should be fit for loading with almost a full feed. 

Elephants are easiest taught to kneel down by being stretched out fore and 
aft, and then prodded behind the withers with a sharp bamboo, while the word 
of command is shouted, and men haul on the front leg ropes till the elephant 
has to sink down to the ground. 

Runaway ele|diant8 may forgot everything else, but never seem to forget how 
to kneel down. 

All the other accomplishments are gradually taught, and the elephant should 
be safe to shoot from at the end of 5 or 6 months, though still no means abeo- 
4Qtely trustworthy* 
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REVIEWS. 

A Natoealist in HtKnwAN. By M«|«r B, G. WtiffiUmi I.HS.. 
(London, 1998; H. F. mi 4 G. WitlMiV; Xll-f«»», 10 

plEteB and text-figurea; ptiee lO Sll^kigB neH). 

Many of our readers will recollect with pleasure Major Kingston’s previous 
book, A Naturalist in Himalaya, in w)iloh were recounted the ohscrvationa 
made by the author in the Hazara district. In the present book he gives us a 
collection of varied observations and experin^ents made in one small patch of 
jungle in Fyzabad in the United Provinces, which is described in the first chapter. 
The remainder of the book is devoted to the habits and instincts of Ants (six 
chapters). Spiders (four chapters) and Dung Beetles (three chapters), conclud¬ 
ing with a chapter on the 8outh-west Monsoon. 

Written in a charming style, albeit clear to the point of simplicity, the author 
presents us with vivid word-pictures of the habits and instincts of the insects 
and spiders which he has watched and. by well-devised and clearly explained 
experiments, gives us an excellent insight into the evolution of such subjects as 
communication amongst ants or the construction of spiders’ webs. We feel 
strongly tempted to make long quotations but considerations of space prevent 
this; and, where there are so many plums, it becomes difficult to make any 
adequate selection. 

This is just the sort of book to appeal to many of our members who would 
like to learn a little of the wonderful world which exists around them in everyday 
life in every station in India and who have been looking for a well-written 
account in non technical language. To all such we can strongly recommend 
A Naturalist in Hindustan as just the thing they have been waiting for. 

A Biology of tur British HRMiPTBitA-HRTKEoirrKHA. By E. A Butler 
(London, 1923; Witherby and Co.; pp. viii4* 982, with coloured 
plates, photographs and text-figures ; price £3-3 0 nett). 

This book gives au up-to-date account of all that is known regarding the 
early stages, habits, food, life-cycle, and occurrence of all the species of Hemip- 
tera (as opposed to Horaopfcera) which are known to occur in Great Britain. 
The Indian student of this important Order of Insects may at first suppose 
that little of interest to him is contained in this volume, but this is far from 
being the case. The general notes on the various groups are of universal inter¬ 
est to entomologists in all parts of the world and, so far as the student of the 
Indian Fauna is concerned, this book includes descriptions of the following 
species which are deHnitoly noted as occurring in India, viz: —(Pentatomidis)' 
EvrygaMer maura, Carpocoris fuscispina, Dolycoris haccarum, Eurydema danU- 
nulus, Troilua luridus, Zicrona carulae ; (Coreidte) Therapha hyoscyami ; (Lyg- 
fisidas) Lygaus equestris ; (Pyrrhocoridie) Pyrrhocoris apterus ; (Antliocoridtt) 
Lyctocoris campestria ; (Capsidie) Miria calcaraiua ; (Notonectidas) Notoneda 
glanca, N, furcata, N, naaculata; (Corixidss) Corixa gaojfroyi and 
U. hieroglyphica. In addition to the above, about thirty other species are so- 
widely distributed in the Paliearctio Region that they may reasonably be ex¬ 
pected to occur in the Northern parts of the Indian Empire also. 

The book is well-wrritten and well produced and wUi prove indispensable to- 
all serious workers on the Hemiptera. 

Manual or Entomoloc^y By H. Maxwell Lefroy. (London, Edward 
Arnold and Co., 1923; pp. i-xiv-ffi41 ; 86 Shillinii nett in the 
United Kingdom). 

It is very difficult for any author to keep in proper perepective the entiro 
field of mveetigations in a branch of science like that of entomolo^ with duo 
refoenoe to varying degrees of keenness of different woricers in different and 
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<|tiit6 tJivwgfent directions, yet Buch nn attempt has been suooearfully made 
by Prof. Lefroy in the work under review. The book is not a complete treatise 
desHng with all aspects of entomology, for such a work, as the author himself 
rightly says, “ would occupy many years and till many volumes.” On the other 
hand it is based on lectures delivered by the author in the second year of a thi ee 
years’ course in the Imperial College of Science and Technology in London. 
No attempt is made to discuss details, but the essential points about the differ' 
•ent groups of insects are all fully dealt with. Details of structure and morphology 
are sacrificed in favour of notes on habits, enemies and checks of various 
insect pests. The latest classification of the insects is adopted, and for the 
sake of comparison the schemes given in Sharp’s volumes on insects in the 
Cambridge Natural History and in Sedgwic k’s Textbook of Zoology arc given 
in parallel columns. Generic and specific lists are avoided except in veiy 
important cases like that of the silkworms. Regarding nomenclature the 
author has done well to follow the middle course “ between the ultra-conser¬ 
vative and the ultra-nomcnclatuiist”—two very happy selections of names for 
the present day exponents of the two Schools of Zoological Nomcnciaturc. 

The illuslralions are ieduced to the miniimirn as the author does not 
believe in the identification of insects fiom drawings or pictures, and lays 
greater stress on the examination of living and pinne<l collections. The text- 
figures are, however, quite numerous, clear and in everyway woi-thy of a 
textbook. In addition there are four half-tone full-page plates, hut these are 
neither very characteristic nor is the reproduction very satisfactory. 

In the matter of literature citing wc cannot agiee w ith the author. He assumes 
that every student of entomology is familiar with the use of the Zoological Record, 
Oenera Insectorum and the Review of A jifUed EnUanology, and therefore reduces 
most of his references to the name of the author and the jTar of publication of 
the w^ork, as for example “ MacLachlan (18G8).” This couise may be defejided 
on the basis of economy of space, but surely the work would not have increased 
in bulk to any great extent if the name of the serial in which the work referred 
to was published liml also been given. This has been done in some cohes, and 
we only deplore that the method was not generally adopted. In short the 
methods of citation of the literature, owing to their inconsistenc}’, are not to he 
commended. 

The book seems remarkably free from misprints, hut looking through casually 
we have noticed an unfortunate lapsvs calami in “Dio Kriegelmucken” on 
p, 428 foi ” Dio Kriebelmiickcn.” 

The absence of synoptic keys for the various orders and families is a great 
drawback, and a chapter in the beginning of the work dealing with the external 
structure of a typical form as also tlie larval and pupal stages would have 
been very useful. A glossary of descriptive leims would also have added to 
the usefulness of the work. 

The very high price of the work is somewhat prohibitive and will, we ai’e 
afraid, greatly discount the value of the book. 

The work is primarily intended for the British student, and the literature 
references are, therefore, mainly restricted to those on British insects, hut the 
book should prove of great value to students of entomology all over the world. 

B. PIUSHAD. 


Indiaw Eaethwormh : The Fauna of British India including Burma 
and Ceylon (OligochH3ta) By J. IStephcnson, M. b., d. so., Lieut.-Col., 
(retired), L^turor in Zoology, Edinburgh Univeraity. 

The earthworms are not a popular group among naturalists. Their study 
invdves gi^at prkotical difiSoulties if it be biological, and careful dissection 
if not seotion-outUng, if it be anatomical or sy^matio. Nevertheless they 
avB of great practical moment in agriculture, while in soogeography they are 
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among tlie most important groups of animals. In the history of aoientifio 
so(^gy in India, moreover, they have played a great part. This was doe in 
tto first place to Dr. (now 8ir Alfi^) Boume. late Director of Poblio Instmotion 
and formerly professor in the Preeidenoy College, Madras; but the foundation 
of a regidar school of oligooluBtology (if one may be permitted to coin a word) 
was instituted much more recently in Lahore by Lieut.-Co). J. Stephenson, 
LM.S., the author of the book under review. In addition to the early contri¬ 
butions to this branch of zoology by Sir Alfred Bourne, several important papers 
have been published by Dr. W. MiohaBlsen of Hamburg and others, but it is to 
Col. Stephenson and bis pupils that we owe the greater portion of the work 
now summarized. 

Two things seem to me of the first importance in the preparation of volumes 
in a series Idee our Fauna —a knowledge of the group discussed and a know¬ 
ledge of the country under consideration. In some cases, when the author 
has exceptional capacity, the latter may be dispensed with, as in Dr. Boulengor’s 
account of the reptiles and batrachians; but many of the recent volumes in 
this series have suifered from the fact that their author was a museum specialist 
without knowledge of India though ho may have lived in the oountxy. No 
such reproach can be brought against Col. Stephenson, who has studied the 
OligochsQta of the Indian Empire for fourteen years in India. There is one 
point, an innovation in the fauna, in which he evinces his appreciation of the 
geography of the country particularly, viz,, the inclusion of maps illustrating 
the range of difierent genera. 

The introductory part of the volume is of the greatest interest to all natur¬ 
alists, even if they do not wish to study the highly technical descriptive part. 
Geography, bionomics and the methc^ of examination and determination 
are discussed in a clear and at the same time an admirably concise style. 
It is to the two former sections that 1 propose to direct my remarks. 

Bionomics .—In spite of Darwin’s classical work on the British earthworms, 
very little is known in detail about the natural history of the group as a whole. 
All that Col. Stephenson can find to say about that of the Indian forma 
is comprised in three and a half pages, and the greater part of what he says 
refers to the small aquatic species which are not, strictly speaking, earthworms 
at all. These species, as he points out, are fascinating to the mioroscopist, 
being for the most part minute and transparent with most of their internal 
anatomy displayed almost like a diagram under magnification. In Indian 
waters at any rate many of them are associated frequently if not habitually 
with sponges and polyzoa, while those of the genus VhetogaMer are definitely 
symbiotic with or parasitic in either sponges or freshwater snails. Another 
little species (Avlophcrua tonkinensis) builds for itself a portable abode which 
is often composed of the seed-like reproductive bodies of sponges and polyzoa. 
The methods by which some of these aquatic forms obtain oxygen for respira¬ 
tion are remarkable, and Ck>l. Stephenson has given full references to literature 
on the subject. 

Among the true earthworms difierenoes of habitat are greater than is usually 
rcoogniz^ Some are found habitually in rotten wood, others in the smaU 
accumulations of earth or debris at the base of the leaf^stems of palm-trees 
and plantains. Some genera and families find excessive moisture more neces¬ 
sary than others, and some have assumed a completely aquatic life with little 
or no structural modification. 

The only instance that Col. Stephenson can give of an Oligochsete wc»tu ol 
direct commercial importance is that of a small aquatic species which is sold as 
food for goldfish in Japan. It is said to be particularly good for the complexion 
of the fish. 

CTeoprtiplly.—<Jol. Stephenson deectibes fully some 3J0 speoies. Of these about 
40 are |niimte aquatic speoies Of Ifitle or no geo^phical significance^ the 
genera^ and in some cases even the speoiesi betag cosmopolitan. Except 



REVIEWS. 


815 


in Lahore and in Calcutta, moreover, these little animals have been very 
little collected. The littoral species, found at the edge of the sea, are fe\r 
in number and equally unimportant from a geographical point of view. 

Col. Stephenson divides India, Burma and Ceylon into nine “ regions 
(it would have been better to call them districts or areas) as follows:— 

fThe drainage of the Indus (plains); the^ 

1. North-Western Territory Punjab, N. W. F. Frontier Province, 

N. Rajputana and Sind. 

2. Western Himalayan Region .. ( Himalayas from Hazara to Nepal, includ- 

I ing Kashmir. 

3. North-Eastern Frontier Re- (Himalayas from Nepal eastwards and 

gion. \ Assam. 

4. Ind)-Gangctic Plain .. .. 5 United Provincos, Behar and Bengal 

i (plains.) 

5. Burma .. .. .. .. Burma, the Andamans and Nicobars. 

( Peninsular India E. of the W. Ghats, 

0. Main Peninsular Area.. .. J of the Indo-Gangetic Plain and N, 

I of lat. 15^, with *S. Rajputana and tho 
^ Central Indian Agency. 

7. Southern Region .. .. The Peninsula S. of lat. 15*^. 

8. The Western Region .. .. Goa, the W. Ghats and theneo to the sea. 

9. Ceylon. 

A defect (wliich this volume shares with all others m the series) is the absence 
of a dot.ailed map of the Indian Empire and Ceylon showing the limits of these 
ai eas graphically. 

The distribution of many of the genera, as is clear frt)m a comparison of Col. 
ytephenson’s outline majjs of the genera wdth the charts in Eliot’s Clunulological 
Alim of India, is closely correlated with that of excessive rainfall, but this of 
coiu’se has not been the oidy factor in determining the range of different forms. 
A considerable number of species aie pt^egrine,” that is to say wanderers. 
The word has b^n used in two senses, to indicate species that have been carried 
al>out by man w ith cultivated plants, etc., and those that have spread them¬ 
selves abroad naturally with the aid of birds, fn)gs and other animals to tho 
feet of which either the worms themselves or their cocoons have accidentally 
adhered, or in floating logs or other flotsam. It is the true endemic species, 
the genera of which arc confined (except for forms of |x»culiar vigour and of 
wandering tendencies) to limited areas, that provide valuable date for the study 
of zoogeography. 'I'hose seem to indicate in India that the fauira has beeu 
recruited largely from areas of heavy rainfall to the east or north of the Bay of 
Bengal. Other forms, however, have come from the south-west and are prob- 
ably of Ethiopian origin. A few genera seem to have been evolved in the 
Indian Peninsula. 

Considering Col. Stephonson’s work as a whole we may accept it as worthy 
of the best (and older) traditions of theJ auna—no mere compilation, though 
amply provided with r^erencee to literature—but the result of many years*^ 
solid work in tho field and with the microscope and the dissecting case as well 
as in the museum and the library. It cannot fail to become and remain 
a standard book of reference. 

N. ANNANPALE. 

A SravBV OF THR Fauka ok Iraq —Mammals, Birds, Rrftilbs, ktc.— 
Made by bmbbbs of the Mesopotamia Expeditionary Foroh‘D* 
1915-19. (Bombay Natural History Society, pp. XX+404, with oobured 
plate, photographs, maps and text-figures. Price Rs. 7-8rO). 

The foUowing Review under the heading “ Progress of Scienco—War CoUoo* 
tions from Iraq ” appeared in tho London Times of the 27th November. 
The reviewer being the scientific correspondent of the Times, wo publish it in 
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iuli for the benefit of members who have not yet obtained copies. These 
.lu^e obtainable in England from Messrs. Dnian Go.^ Ltd.» Margaret Btreet^ 
Cavendish Bq[uare, London, W., and in India from the Booiety’s Office. 

Fortunate were those persona who cooid relieve the vast tedium of a modem 
•campaign by observations on aataral history. Many soldiers who had little 
knowie^e of the ways of wild creatures were amaz^ at the fashion in which 
birds and beasts pursued the routine of their lives amidst the thunders of war, 
sometimes even finding between the trenches loss disturbance from man than in 
cultivated fields. But military duty called many naturalists from the museum 
to the field, and» in addition to random observations^ much serious collecting was 
done. In the course of the Mesopotamian campaign, the Bombay Natural 
History Society got into touch with all those who were likely to collect mammals 
or birds, reptiles or insects while they were on active service, and arranged to 
take over the specimens and to have them examined and catalogued in Bombay 
or in Loudon and reported on in the Society’s journal. 

The work so carried out has made a substantial contribution to knowledge of 
the fauna of Mesopotamia and has been brought together in a single volume, 
under the title “ A Survey of the Fauna of Irari,” published under the auspices 
of the Natural History Society at Bombay. Tn 1915, Captain N. B, Kinnear, 
then of the Bombay Museum and now of the British Museum (Natural History), 
wrote a little pamphlet for the use of members of the Expeditionary Force, 
showing how little was known of the fauna of the region in which the campaign 
was to take place, and so advised soldier-naturalists of the excellent work that 
they might possibly undertake. As a result, no less than 92sp6oies new to science 
were discovercfl and are described in this volume, and in addition the known 
range of a much larger number of oreatures has been extended, and a large fund 
of information as to habits has been gained. Spooimens and duplicates have 
been deposited in the British Museum (Natural History), where all the material 
was sent at the end of hostilities, in the Bombay Museum, and in various well- 
known institutions. 


COLLECTINO IN THE F1ICI.D, 

Many of the specimens wore caught and even skinned close to the enemy’s lines 
and under range of his guns. Colonel Magrath for example caught and skinned 
a lesser shrew—an animal not two inches long—under shell-fire in the trenches 
in front of Kut. Captain Pitman, in charge of the Ilegiraental Scouts, trained 
his mon to look out for specimens, as well as for the enemy. Sir Percy Cox, 
•especially in the earlier part of the campaign, sent many living creatures, includ¬ 
ing fi VO giant herons, to the Victoria Gardens at Bombay, and, although the end 
of the war did not lighten his responsibilities, continued, in association with 
Captain Cheesman, to collect and to send to London and India living and pre¬ 
pared specimens. Colonel Wall, of the I idian Medical Service, an authority on 
snakes, as soon as he arrived, covered the palm trees at Basra with posters 
advertising rewards for snakes sent in to him. f)r, Buxton, Captain Ingoldsby, 
and many other soldier-naturalists of repute helped in the work. 

Mesopotamia is an alluvial plain, about 450 miles long by 150 wide, watered 
by the Euphrates, Tigris, and Kama, and lying between the Syrian and Arabian 
•deserts on the west, and the foothills of the Persian and Kurdistan mountains on 
the east. The country on the right bank of the Euphrates is actual desort, and 
hero were found hyaenas, and pale desert foxes, jerboas and gorbils, cream- 
oolourod coursers and spotted sandgrouse, ostriohee and partridge, 

JuNoiiX Life. 

In the bends of the rivers there is thick jungle and the marshes give a safe 
home lor ianumerable water-birds inoludlng pelicans and giant herons. Captain 
Gheesmaa came to the conclusion that the legends of ancient Mesopotamian 
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forcHta were mythical, ami does not believe that the Kings of Egypt oamo to 
Mesopotamia to hunt elephants, unless these and their keepers had come together 
from more distant lands. As huge canals were built there 4,000 years ago, 
it seems probable that even then the country required irrigation. In 
any event, there is now only low cover, whicli harboui-s wild pig of a kind that 
was not identified, but had striped young, and seemed larger than the Indian pig, 
too brown for the European wild boar. But there are wild cat, probably caracals, 
hares and jackals. On the higher ground gazelles are abundant, porcupines 
wore frequently found and examples of a new species of ratel discovered. 

Tbo most interesting character of the birds of Mesopotamia, on which full 
information was obtained, was the relatively small number of permanent 
lesidents, as compared with the long list of migrants and winter visitors. In 
some places the only permanent resident was the crested lark, but during the 
spring and autumn migrations even the most desolate spots were thronged with 
birds, staying a while to rest, or merely passing over. The river valleys appear 
to bo part of an immemorial route of bii-ds passing between Eui*ope and Asia 
and Africa. In consequence, probably, of this unsettled feature of the biid life, 
the fxillections yielded almost nothing in the way of new species. The inver¬ 
tebrates, on the other hand, seem to have been little studied before, and crus¬ 
taceans, butterflies, sawflics and orthoptorans supplied a large proportion of 
forms new to science.’* 
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EDITORIAL. 

One of the obangea recently made in the Journal was the placing juat 
before the Miscellaneoua Notes of comments by readers on what had. 
appeared in previous numbers. When the Editors, however, have to draw 
attention to a mistake made by themselves they should surely clothe' 
themselves in sackcloth and ashes and confess their fault in their own 
editorial, es|)eoially when their fault was that of giving wrong information 
about a distinguished and honoured visitor to India. The author of the 
account of H. R. H. the Prince of Wales* Shooting Tour in India, 
when writing about the Gwalior Shoots, mentions in a footnote (see Vol. 
XXIX, page 193) that Monsieur Clemenoeau, when shooting at a tiger, 
had the misfortune to shoot a bufialo that had been sent into the jungle 
to locate a tiger which refused to move and that as the tiger attacked the 
buffalo, in the rough and tumble which ensued. Monsieur Clemenoeau shot 
the buffalo. H. H. The Maharaja Scindia. who has been a member of our 
Society for many years, noticed this statement and at once wrote to ask 
us to publish the correct version as it was he himself and not Monsieur 
Clemenoeau that by mistake wounded the buffalo, fie writes: What 
happened was this, that the tiger broke through the buffaloes and got 
mixed with them ; I aimed at the tiger but missed the tiger and hit a 
buffalo \ and for that reason 1 had to fine myself heavily by compensating 
the owner of that buffalo.’* His Highness’ desire to have the matter put 
right is what one would expect from such a good sportsman as he is, and 
we hope that Monsieur Clemenoeau will accept our apologies for permitting 
an impression to appear in our Journal that he had ever failed to obtain 
what he had intended to get, or that he w as not as successful in bis 
shooting in India as he had been when directing France in her great 
battle for freedom 

In the last editorial we referred to the Society’s publications. These 
have been causing the Committee some perturbation. A scientific 
publication such as the Snake Chart prepared by Mr. Prater on Col. Wall’s 
book has sold well so far as the big charts for Hospitals and Dispensaries- 
are concerned, and the small pocket charts are becoming more in demand, 
but what one would have thought would have been the desire of all small 
game shikaries in India-- the sumptuous volumes of Stuart Bakers ^^Game 
Birds of India”—attract little attention and the lack of demand prevents 
any thought of bringing out another volume, although eagerly awaited 
by those who have bought the first two volumes. This Journal will be in 
the hands of members about Christmas or New Year time. Will they 
think, when thinking of what their friends want for X’mas presents, of the 
pleasure all lovers of small game shooting in India obtain from the perusal 
of Stuart Baker’s fine volumes ! 

We do not mind appealing thus openly to members to act as agents for 
the Society because they have responded to our appeal to bring the 
advantages of membership of the Society to the notice of those who are not 
members. The number of new members who have joined the Society of 
late has been very encouraging and makes a good set off to the number of 
those who, by retirement from India, annually thin the ranks of the 
Society. Naturally we, in the Society’s ofiSoe, cannot understand why 
retirement from India should necessitate retirement from the Society— 
surely the very opposite should be the case ! Is it not necessary in 
retirement to keep fresh and to keep in touch with the hobbies of one’a 
youth ! Still, hard times and small pensions make it necessary for many 
to resign but we do wish members would understand that to resign 
whilst on service in India is—well we wish we could say ** It’s not done 
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But like some Padres who preaoh to those who attend Church about the 
iniquity of those who do not go to Church, we are perhaps wasting out 
space yet may we ask all those who are members to register their deter* 
mination never to resign so long as they remain in India. 

We cannot all remain in India and we have to record our regret that, 
owing to ill health, Mr. B. C. Ellison, a former joint Editor of the Journal 
and Curator of the Society’s Museum, has had to resign. Mr. Ellison 
suffered severely from Malaria during his stay in India and his health had 
evidently been undermined by having been attacked with Typhus in one of 
the German Prison Camps. He was a man of great enthusiasms and was 
full of schemes. Had his health permitted of his staying on in India he 
would, no doubt, have retained hie enthusiasm, but under the powerful brake 
of ** No money ” applied unmercifully and at all times by a pessimistie 
Honorary Secretary, he would have given up schemes for the future to 
grapple with the practical realities of making bricks without straw. 

His successor, Mr. S. H. Prater, has to grapple hard from the very 
beginning with these unpleasant realities and it is well that he has spent a 
long apprenticeship in the Society under Mr. Kinnear and Mr. Millard who 
had no visions where finance was concerned and cut the Society’s coat in 
strict accordance with the Society’s cloth. Members ought to realise that a 
brake must bo applied to the Society’s rake’s progress and, to show this i^ 
no mere fashion of speech, we give below the Society’s ordinary income and 
expenditure for the past 10 years :— 



Income. 

Expenditure, 


Rs. a. 

Rs. a. 

1914 

33.954 7 

37,386 1 

1915 

30,273 12 

26,086 9 

1916 

31,762 7 

27,024 10 

1917 

31,132 7 

22,054 16 

1918 

34,705 9 

22,840 16 

1919 

33,151 10 

32,308 10 

1920 

32,264 15 

31,240 4 

1921 

64,563 13 

54,273 0 

1922 

39,787 13 

48,531 7 

1923 

37,048 5 

45,462 8 


3,68,645 2 

3,46,208 15 

Investments .. 


22,800 0 


Re. 3,69,008 15 


Invested 1914-1923 on account of Life Membership Hs. 22,800. 

The increase in 1921 was due to the receipt of a final Government Qrant'ol 
Rs. 15,000 in that year in full settlement and to the exceptionally large number 
of life Members who took advantage at the time of the increase in subscrip* 
tion to become Life Members at the old rate and the receipt from this source was 
Rs, 14,600. The total amount of Life Membership commutation received in 
the ten years amounted to Rs. 17,600. Our income from investments (of 
Rs. 65,800) on behalf of Life Members is Rs. 2,812-14-0. We have 156 Life 
Members who, if paying the ordinary subscription, would be bringing in a revenue 
of Rs. 3,900. We ought to have another Rs. 20,(XK) invested on account of Life 
Members and periiaps consider whether Rs. 350 is not too low a figure for Life 
Membership. Anyhow the Life Member is scoring at present and no douhi 
congratulates himimlf on his wisdom. Still all this does not disguise the fact 
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that in the two years 1922 and 1923 w'e spent some Rs. 16,000 more than we 
reoeived. Retrenchment is the order of the day, but what about an increase 
in membership and so increased revenue F 

In addition to the above the Society realised from the sale of Snake 
Books, Pamphlet on White Ants, advertisements, sale of Pigeon Book, List 
of Butterflies, and other sundries, including donations, etc., some 
Ra. 10,000. 

Turning to matters outside the ordinary expenditure, the Society has 
about recouped itself for the money expended on the Snake Charts, and 
future sales will mean revenue to the Society, but with the Game Birds ’* 
publication the position is that we have only sold suflioient to repay us what 
we have already paid out and that we still owe its. 16,000 to the publishers. 
We want to sell 206 copies of Vol. 1, and 227 copies of Vol. U, to recover 
this sum, hence tlie earnestness of our appeal in an earlier part of this note. 

Mr. Prater is, however, more concerned flnanoially with the Prince of 
Wales’ Museum side of the Society’s activities. Here he is confronted with 
a new world to create and no money to pay the builders. What he is 
effecting and has already effected is something to be proud of, and if ” 
** if only —yes—even with him schemes hold the day t 

Will our President’s appeal to some of our members, an appeal to 
associate themselves with H. H. H. the Prince of Wales becoming our patron 
by themselves becoming Vice.Patrons, bring in such a response as to make 
the Natural History Section of the Prince of Wales’ Museum worthy of this 
Society and of the City of Bombay ? “ If so ”, well the answer will be 

given in the next editorial. 

There is one sad thing about the appeal and that is it is the last active 
interest our President, Sir George lioyd, has been able to take in the 
Society’s governance. Sir George Lloyd's period of office as President of 
our Society has witnessed bigger changes tlmn any previous period. We 
are not speaking of changes in personnel, though Sir George Lloyd’s 
Presidentship has included the retirement of Mr. W. S. Millard and the 
resignation of his office by Mr. N. B, Kiunear, wo refer to the material 
change in the transfer of our show collections from the old rooms in Apollo 
Street to the more spacious halls Af the Prince of Wales’ Museum. We 
could not have carried on as we were. The loss of the Government Grant 
and the inability to expand would have spoilt our collections and given us 
almost a knock out blow. A former President, Lord Lamington, conceived 
the idea of housing us in now quarters. Sir (George Lloyd saw to our 
moving, and his last act has been to do his best to ensure our filling our new 
home worthily. AVe regret very much his departure and hope that he will 
remain a member of the Society for many years to come. 

We are very glad to be able to publish in this Journal the lecture on 
” Animal Life of the Ganges ” delivered by Dr, Annaudale, in 

the Indian Museum, Calcutta, on the afternoon of August 22Dd, We 

hope Dr. Annaudale will give us the pleasure of publishing several other 
popular papers by him. In the next number of the Journal will appear the 
first of a series of illustrated articles by Capt. R. S. P. Bates on Birds* 
nesting with a camera in India.” The whole will be divided into three 
|>art»^ 

(1) The Sindh and Liddar Valleys, Kashmir. 

(2) Rampur and the Lolab, Kashmir. 

(3) An Indian Heronry. 

Oapt. Bates’ photos of birds* nests and birds are wonderful nature photos 
and we are confident will make a great appeal to all interested in Bird 
iJfp. We feel very fortunate in being able to include him amongtft the 
contributors to the Journal. 
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Not very long ago Mr. F. J. Mitchell, the pionoor of trout fishing in 
Kashmir, sent home a colloctiou of flies taken from the trout streams of 
Kashmir ; some of these were new to science, one specimen in particular 
attracting considerable attention amongst Entomologists in England 
(a reference to the collection was made in Vol. XXIX, No, 1, page 806)^ 
but we missed the opportunity of communicating that discovery to the 
scientific world. This time we are to be more fortunate. Another collec¬ 
tion lias been sent home by Mr. Mitchell, and Mr. Edwards, of the British 
Museum, who has examined the collection, has promised to describe the 
collection in an illustrated article on “ New Nematocerous Diptera 
from British India.’’ 

We ^hould like to offer our congratnlationB to Major II. W. G, Kingston, 
and to Mr. E. 0. Shebbeare, both members of onr Society, on 
their being selected meml>crs ot the Mt. Everest Expedition for 1924, and we 
hoi^e they will make ii-o of our Journal to iword their experiences. 

The above editorial was already in the Press when we learnt with deep 
regret of the death of our oldest \'ico*President Mr. J. D. Tnvorarity. A short 
obituary notice appears on another page, but we take this opportunity o! 
expressing on behalf of the Committee of the Society their appreciation of the 
work clone for the Society during the early days of its career by Mr. Inverarity. 



OBITUARY. 

Jows DuKCAN IlflVXBABlTY. 

ti.D. Inveraritywag bom In Bombay in 1847; he was the son of Ur. 
Inverarity; the friend and brother-in-law of Jonathan Duncan, the Governor 
of Bombay in the last days of the 18th and the early days of the IMi centuries. 
Educated at Cheltenham, he returned to Bombay in 1^9,,where by the sheer 
force of his character and the brilliancy of 1^ intellect he soon established him¬ 
self as one of the leading lights of the Bombay Bar. He was a great lawyer, 
and was famed throughout India as such. In the words of the Chief Justice of 
Bombay, the Bombay High Court prided itself in having as the leader of its Bar, 
an Advocate, who for 80 years had no equal in India. It is not as a great lawyer; 
however, that we would speak of John Duncan Inverarity, but as a big game 
hunter and naturalist. It was in the early days of his career that Mr. Inverarity 
associated himself with the Bombay Natural History Society. He joined the 
Society almost at its inception in 1880, became member of its Managing Committee 
in 1891 and a Life Member in 1893, and was elected its Vice-President on 
the 6th April 1897 and continued as such till the time of his death. He was a 
valued and constant contributor to the pages of the Journal. He was a big game 
hunter of no mean repute and excelled, not only as a shikari, but as a close and 
accurate observer of the habits and characteristics of the animals he hunted. 
Being gifted with afacile pen he was able to include his observations in his writings 
on sport and jungle life. In his “ Unscientific Notes on the Tiger ”, published 
In Volume III of the Society's Journal and read before the J^mbay Natural 
History Society on the 9th of April 1888, Mr. Inverarity %vrote: “ One of the chief 
pleasures of shikaring, to my mind, is the observation of the manners and customs 
of the animals one pursues. I keep a journal when in the jungle; so I have 
been able to correct my memory bj** reference to notes made at the time.” 
Mr. Inverarity’s observations on the tiger helped to elucidate many points on 
Uie subject of the breeding of tigers, their mode of attack, and the treatment of 
their kill. Mr, Inverarity also gave the Society the benefit of his observations 
in regard to the Indian Gaur, more often, though erroneously, spoken of as the 
Bison. In his article ” The Indian Bison, with some notes on stalking him,” 
Mr. Inverarity gives a very accurate description of the appearance of the 
animal from observations made by him in the field, and his paper also includes 
valuable hints to the hunter of this animal; his concluding advice being an index 
to the character of the man, ”Find the tracks yourself, track him yourself for 
miles and kill him with a single bullet in a fair stalk and the incidents of the day 
will never fade from your memory.” His adventures while hunting big game 
were varied and were recounted by him is a plain matter of fact style which 
spoke more for the high courage of the man than pages of superlative description 
could have done. Writing of a Bison hunt he says,” When a Bison charges he 
commences by running at you with his head well up and nose in the air, and only 
kicks his head down when a few yards off. At least that was the way the ones 
that charged me behaved.” His description of an exciting encounter with a 
bear is ali^ worth quoting, the infuriated animal, on being hit charged up a tree 
on which Mr. Inverarity (was sitting ” So quickly did she came that although I 
never reloaded quicker in my life she reached by legs just as I got one barrel 
reloaded, she was on the point of seizing my leg with her teeth when I fired and 
dropped her.” Mr. Inverarity's Hunting Expeditions were not confined to India. 
He made two sporting expeditions to Somaliland, the first, in 1889, was out short 
at the end of a fortnight by a misadventure. In his article or notes on ” The 
Mammalia of Somaliland ” Mr. Inverarity, beyond a reference, does not tell us 
what the misadventure was—it consistea in nothing less than his receiving a 
severe mauling from a lioness. Later in describing the charge of a lion he says; 

** Thi^ charge with the same coughing roar that a tiger does, the lion comes at 
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^ great speed close to the ground, not leaping in the air as you see in the picture. 
The oars are pressed olose to the head, giving the animal the appearanoe of being 
without ears.** So much for the observations made while the lion was actually 
•charging him. Further he writes, “ So large an animal coming at fuD speed 
against you naturally knocks you off your legs. The claws and teeth entering 
the ffesh does not hurt so much as you would think. The only really painful 
part of the business is the squeeze given by the jaws on the bone. I felt none of 
4)he dreamy stupor Livingstone describes, but on the contrary felt as usual; I 
adopted the course of lying quite still which is the best that one can do, as you 
are quite helpless with a heavy animal on you and they are inolinetl to make 
grabs at everything that moves, and the fewer bites you can get off with the 
better. All the wounds are centres of inflammation and blood poisoning and the 
more you get the loss chance you have. The power of the lion’s jaw may be con¬ 
ceived from the fact that the Lioness that Heized me, although it had a broken 
jaw, scored deep grooves in the barrel of my rifle with her teeth. Some claw 
wounds w’ere more scratches which I attribute to the fsmt that they clutch at 
the surface of your coat, thinking that is all solid underneath, and so reach the 
flesh pretty late, in fact ray coat was tom in some places without any correspond¬ 
ing wound beneath. I never felt the slightest shock. ” The second expedi¬ 
tion in 1890 occupied two months. He was on this oetjosion fortunate in getting 
good specimens of ‘‘ almost all the animals found within a hundred miles of the 
coast.** His articles are illustrate^l by wonderful series of photographs (taken 
by the author) of the animals shot by him and always include accurate descrip¬ 
tions of them. ^Ir. Inverarity w'as a skilful amateur photographer and the 
results of his work are to be seen in the many photos of big game animals now 
hanging on the walls of the Prince of Wales’ Museum, Bombay. Mr. 
Inverarity’s writings in the Society’s Journal would make an excellent guide 
book for sportsmen in India, written as they are by a man who combined with 
other great gifts, the keenest power of observation and a great love of nature 
and outdoor life. The following articles from his pen give an idea of 
Mr. Inverarity’s varied experiences as a big game hunter and naturalist:— 

Unscientific Notes on the Tiger,VoI.III, page 143 ; Stalking the Indian Bison, 
Vol. IV, p, 294; Wounded Boar charging up a tree, Vol. V, p. 380; The Mammalia 
of SomaUlandl Vol. VI, p. 457 ; Does a Tiger kill Snakes ? Vol. VII, p. 405; A 
Bear with three cubs, Vol. VII, p. 406; Snmbar and Sambar Shooting, VoL 
VTII, p, 391; Man Eating Panthers, Vol. IX, p. 25 ; The Four-homed Antelope^ 
Vol. IX, p. 193; The Oorial, Vol. IX, p. 322; The Cheetal or Spotted Deer, VoL 

IX, p. 481; The Indian Wild Buffalo, Vol. X, p. 41; The Indian Wild Dog, Vol. 

X, p. 449; A Wild Dog’s Earth, Vol. XTII, p. 529; Abnormal Sambar Heada, 
Vol. XIV, p. 378 ; Sambar Homs, Vol. XVII, p. 23. 

Mr. Inverarity died as he would have wished in harness, being taken ill in hia 
Ohambors at the High Court on the 4th December 1923 and passing away that 
same evening. 
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MISCELLANEOUS NOTES- 

No. I.—ON THE FORMS OF THE HIMALAYAN SEROW 
CAFRWOnma SUMATBJhINSIS. 

{Wiih 2 FlaU$.) 

In 1913 there was an article by Mr, Pocock in the SocietyJournal (J. B. 
N. H. S.^ xxii, p, 296) on the 8 eit>w 0 , and in this article the author reviewed 
the forma of tl^ genua Capriconiis^ and treated them all aa auhnspeoies of 
sumcUrcBnais, 

In hia Summary of the Indian Manual Survey ” (J. B. N. H. S., xxvii, 
p. 80) the late Mr. R. 0. Wroughton has retained the same key and subdivision,^ 
which I repeat. 

Kby to the Forms of Gaprkornia aumatrctnais^ 

A. -^Head, body and limbs not all red. 

a. Head and body brownish black or black. 

al. Lega white or dirty white below the 
^ee. 

a2- Belly only a little paler than the 
sides, their CKilours blending ; 
much loss white on the jaw, 
throat, and breast . • .. L lhau Hodgs. 

2- Belly white, sharply contraated 
with the rufous brown of the 
sides; much white on chest and 

along lower jaw.2. rodoni, Poc. 

hi. Legs with a considerable amount 
of rusty or yellow below the knees 
and hocks. 

o2. Legs below knees and hocks all 

rusty; body brownish black .. 3. «. fnUna-tdwardaii^ 

Dar. 

h2. Lege below knees and hooks rusty 
; knees and fetlocks white ; 
body jet black .. .. 4, a, jamracki, Poc. 

b. Head pale chocolate biwn, body probably 

that colour also, and legs probably white 

below the knee.5. «. Poo. 

B. —Head, body and limbs all red .6. rubidiia^ Bl. 

Distribution 

C. a. thar .. Type loeaUty: —Nepal, (Hodgson). 

Other localities ;—Sutlej Valley, Kiimaon : Nepal; 
Sikkim (B.M.) 

Lectotype t —B.M. No. 43.1.12.89. 

2- C. a, todont .. . • Type locality ;—Chamba State, Punjab. (Rodon.) 

(Mter localities I —None. 

B.M. No. 2.12.11.1. 

8- C. s. milne edwardai. Type locality :—Moupin, Sze Chuen. 

Other localities :—Sze Chuen; Pegu; Moulmein; Mount 
Muleyit; Tenasserim (B.M.); N. 
* Shan States Pegu (M.S.L) 

4- C» a» tammehi •• Type i—Perhaps in Paris Museum. 

Type locality i —Kalijnpong, Darjiling. 

Other looalitiea :—Knrseong, Daxjibng (B.M.) 
2Vp0t«-2.1O,12*l« 
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6, humei .. .. T^pe locality i —Kashmir, (Hume). 

Other localities i —Pir Panjalj Kashmii’. (B.M.). 
Typ€i--BM, No. 91 . 8 . 7 . 60 . 

6. 0^ 3 , rtibidua .. Type locality i —Arakan. 

Other localitieai —Arakan (B.M.) 

Type :—Not traced. ' 

The above key struck mo at the time of its first publication as most un¬ 
satisfactory, and, in particular, the description of <7. /». humei, based on one 60- 
year old headflkin only, as being quite unwarranted. 

I have now collected particulars of 2.3 spociTnens of screw, as under:— 

(1) An adult female shot by mo in Kishtwar, and another adult seen at the 

same time. 

(2) Eleven headskins, five of which had the body skins with them, of 7 males 

and 4 females, examined in the shops of Srinagar skin curers. All 
these came from the Kashmir Valley, and included specimens from 
the Liddar, Sind, and Bandipur rivers, and one from the Pir PanjaL 

(3) Three hoadskins, 1 male and 2 females, shot in Chamba in the same 

month: all adults. 

(4) A careful examination of seven living serow in tho hills a few miles N.E. 

of Srinagar. These seven individuals comprised three adult males, 
three adult females, and one young one which I judged to be 6 months 
old. 1 shot the oldest male. This was during last October (1922). 

I will first take the descriptions of tho individuals coming under (1) and (4), 
as offering no chance of the skins having been discolouied or faded in any way t 

{a) My own screw skin. The old male shot under (4). Shot Oct. 1922* 

Description. 

Legs white below knees. 

Belly while. 

Back and sides black, merging into rufous on rump, 
lower shoulders and thin band above white of belly. 

Tail black al)ove, white below. 

Head and neck black, with small patches of white on 
angle of jaw' and throat. 

(b) The female shot under (1) 

This animal agreed very much with the old male, except that sho 
had no rufous colour on the buttocks and more on the aides, 
while she had very little white on the jaw-bones, but a large patch 
on tho chest. 

It would be expected, if Mr. Pocock’s description of C. a. rodoHi 
„ were a good one, that this female, being shot 200 miles nearer 
Chamba (in fact not 30 from Chamba State) would have shown 
the “much white” on the lower jaws desciibed by Mr. Pooock 
as being characteristic of C. s, rodoiii, 

(c) Again the adult male seen at the same time as (b) had no white on 

the jaw's, but had a large patch of white on the chest. In other 
respects he corresponded with (a). 

(d) Of the remaining six living individuals examined last October, 

the two old males corresponded in body colouring to (a) but whilo 
one had a considerable amount of white on jaws and chest, the 
other and older animal had a very small patch of white on the 
chest and none on the jaws. The older male appeared to be the 
same age and size as that which I shot, and had the same amount 
of rufous on the buttocks, the youngest of tho three having a 
much greater proportion of black In his colouring. , 

The two females seen had no rufous on the buttocks, only on the thigba 
and lower shoulders, and a thin band along the side merging into the black of 
82 
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the back and the white of the belly* I could see no white on the jawa^ and a rety 
email patch on the chest in one case, and a large one on the cheat in the other. 

The young one (a male I think) had no trace of white on the face or oh^t, 
but was entirely black to just above the knees and hocks, which were white, as 
were the legs below them. There was a small amount of white on the abdo¬ 
men and inner thighs. 

The general impression given me by the living animals was that the rufous 
tint increases with age, and that the amount of white on the head and chest is 
extremely variable in individuals. 

This impression is borne out by the skins referred to under (2), and the amount 
of white on the face is undoubt^ly an individual peculiarity. There were two 
heads from the same valley in Kashmir hanging on the waU of a skin-curer's 
■shop in Srinagar last October. One had a patch of white on the angle of each 
lower jawbone, while the other showed no white at all. 

It will be seen from the above descriptions that there is no serow of a pale 
brown colour from Kashmir, and we can eliminate 0. sumatmnsie kumei with, 
out question. Mr. Pooock admits describing it on the strength of one 60*year 
old faded headskin, and this seems another case of describing a new race on in. 
sufficient material. It is to be noted that the necessary material for checking 
this description could easily have been obtained through the Bombay N.H,S, 
or through the Secretary, Game Preservation Department, Kashmir, 

Now let us turn to ( 7 . sumaimnsU rodani. It is noticeable that the descrip* 
tion of this race is based on only one well-defined characteristic;—^namely the 
amount of w'hite on the face and lower jaw. It will be neen, on reference to the 
Kashmir specimens, that the white is an individual characteristic, and that the 
specimens from the Cbenab Valley, Kishtwar, which would be expected to show 
much white on the head, if Mr. Pocock’s differentiation of rodofn were warranted, 
show little white on the head. 

Again, I had the privilege of examining three serow heads shot in the same 
valley in Chamba on the south side of the main range and the amount of 
white on the head differed in every case. 

Now let us turn to Lydekkor’s description of the serow, as given in his 
** Game Animals of India.'* 

*^Aa regards colour, the Himalayan serow may be described as blackish or 
dark grey on the upper-parts, with a generally grizzled appearance, owing to 
the whitish bases of the hairs, the head, neck, and mane being black. On the 
ffanks, buttocks, upper portion of the limbs, chest, and throat, the black of the 
back passes into rusty red, which in turn gives place on the under part of the 
body, the inner side of the thighs, and the lower portion of the legs to dirty 
white or greyish; the inside of the ears and the front and sides of the chin being 
likewise white, but of a purer tint. Frequently a black line down th^ back may 
ba more or less clearly distinguished. 

**.the typical Sumatran, or eastern, representative of the species 

(Nemofhosdm hubalinus tijpicu^) is specially characterised by the lower part 
of the legs being rufous, instead of white or grey, as well as by the more rufous 
tinge of the hair generally. Apparently the size is not equal to that of the lar. 
gest specimens of the Himalayan race, although small examples of the latter 
do not exceed the present race in tliis respect, 

^Trobably there is a complete transition from one race to the other, since a 
9f eoimen was killed by General A. A. Kinlooh near Darjiling, which in point ot 
cc lour was intermediate between the two. Apparently the geographioM range 
of the typical race extends from Sumatra through the elevated tracts of Siam, 
Burma, and Assam, to the Eastern Himalaya. It is commonly called tibe 
Burmese serow, but as it is typically from Sumatra it is better indicated 
by the name of that island, if indeed tiie Sumatran and Burmese animak are 
iaseptfaUe. 
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'•In habits the Sumatran uerow is doubtless identical with the Himalayan race, 
although it inhabits somewhat lower elevations. The red colouring of the limbs 
indicates that it is a semi-melano as compared with the Himalayan ra(^ ; red 
or tan on the limbs and underparts in ass^atlon with black above being, as 
Mr. R. I. Pocock has shown in the case of black-and»tan dogs, the first stage 
on the road to complete melanism.” 

Lydekker’s description seems to me to cover nil Himalayan serow, and it is 
noticeable that he has omitted all mention of a white patch on the chest, which 
looks an if the materials on which he based his description varied from that uti¬ 
lised by Mr. Pocock ; the inference is that L 3 ^dekker took this white patch to 
he a variable individual character. 

T would suggest therefore that we can safely eliminate Capriconm 
naU humei and C. sumatra nds rodoni and class all Himalayan serow under 
Capricomia mmatraemU that ; with the possible addition of C, mmatreensis 
jamrachi though it seems very desirable that more material be obtained before 
the latter race can bet considered as detiniiolv established. 

iSince writiniz the above I have seen six more serow in Kashmir in the wild 
state, which fullj^ bear out the conclusions alreadj^ anivod at. 1 give a photo¬ 
graph of a very large female which was entirely white on the undersurface of 
the jaw, the white also invading the outside of the jaw and the muzzle. This 
serow was shot within half a mile of the place where I killed the big male 
last October, of which a photo is given. The amount of white is evidently 
individual. 

Rawalpindi, C. H. STOCKLEY, 

Kov^uiher 1923. Major. 


No. II.—A PANTHER 8HOOT IN SIMLA. 

With a plate. 

The following account of the shooting of a panther at Simla may be of in¬ 
terest to those familiar with that plac6,a8 it certainly was of interest to my fellow 
•• Shikari^ ” if not to myself. The scene is laid in a cup shaped valley imme- 
•diately below Summer Hill, overlooked from one direction by “ Potter’s Field” 
and over-looking in the other a valley of steep declivities and fieltis snatched 
irom the hill side. Clouds on the distant peaks, a wandering thunderstorm 
and tlie incessant clamour of insect life heralded the monsoon and the proba¬ 
bility of a damp vigil; a description that may serve to recall conditions 
familiar to some of my readers and one that is ample for my purpose. 

By devious paths I descended the hill side to my machan, a contraption 
of two boards roped to two saplings, and scrambling up was seated by 5 p.m. 
shut off from my surroundings in all but one direction by a screen of fir branches. 
'Through a small aperture I could see the goat tied to a stump in the ground at a 
<]i8tance of two or three yards only from bushes bordering a track along the 
thickly wooded hill side. My companion was seated on a ledge COO feet 
above me with a view of goat, maohan and hilLside as perfect as could be 
•desired. 

Meanwhile the game had commenced below* The first twinges of cramp were 
timed 5-30 p.m. and long before this I had been assailed by large and voracious 
tree-ants whose attack was admirably supported by flights of mosquitoes. Man 
is not invincible and at 6 p.m.—my watch was on the boards between my knees 
—I had relapsed into a stupor,engendered by the agony of restricted movementt 
formic acid and other irritants, from which the movements of the - goat 
even failed to rouse me. The shadows lengthened, the sun set behind ” Potters* 
Field” and objects seemed to become clear for a moment before gradually merg¬ 
ing one into another and the whole intp an ever deepening obscurity. The 
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goftt seemed singnlarly passive, standing up and facing away from me until 
7-80 p.m. when a barkitig deer gave disturbed tongue in the undergrowth above 
me. I became alert at this sign of alarm and peer^ through my peephole to the 
limit of my horizon, but except for the goat which still stood rivetted and motion¬ 
less I ooidd see nothing and guessed less. I relaxed my limbs with every care 
and was meditating on the waste of time involved in my present pursuit when 
with a swerve and a rush from behind a bush a couple of yards from the goat 
dashed a magnihcent panther, every rippling muscle of its body revealing perfect 
condition and peculiar ferocity, I glanced at my watch which told 7-45 p.m. and, 
quietly picking up my 12 bore, loaded with contractile bullets, waited for a fav¬ 
ourable opportunity. In a minute the panther presented its side to me and I was 
enabled to obtain an uninterrupted aim at its shoulder. Over it roiled and 
crashed down the hill to utter a couple of strangled coughs—then silence. Night 
was fast approaching and my retreat having been covert by my companion and 
others, we left the search until dawn the following morning. Of all animala 
perhaps it is least advisable to take liberties with a wounded panther and our 
decision to allow wounds to stiffen could only have been wise. My companion 
had been charged in similar circumstances the previous year which added to 
our disinclination to set about an immediate investigation. 

From a comparison of notes I discovered that the panther had arrived behind 
that bush at 7-15 p.m. and was observed immediately on arrival. It could not 
have been more than 20 yards from me. It lay, belly pressed close to the earth, 
intent on its prey which must have viewed it simultaneously. At intervals it was 
seen from above to crane its wicked head forward to obtain a better view until 
finally it gathered itself for its rush. The experience of the watchers on the 
heights above, who wondered if I had seen the beast, whether 1 would move and 
disclose my position, whether it would attack the goat and, if so, whilst 
there was light to see, was infinitely more a matter for sympathy than my 
own. I had two minutes in which to think; they had 30 minutes. 



At dawn we were abo^^ the spot with dogs of every shape and form, and men 
to aodat in the search, but the ^ was near. The panther, a male, was found 
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Jead some thirty yards down the “ Khud * and it only remained to return with it 
in triumph. A bullet hole in the shoulder, especially that of a devastating 
contractile projectile, had proved sufficient. Its measurements were (1 ft. 9^ 
inches, large for a hill panther. I enclose a photograph. Had it not been for 
t he gracious permission of His Highness the Maharaja of Tatiala, within whose 
territory the beast w as bagged, this story would not ha\c been W'ritten. 

Himla, ROSTAND, 

b//* Jnly 1923. 


No. Ul.—A FRESH HYPOTHESIS JN REGARD TO PROTEC- 
ITVE (OLOURATION IN ANIMALS. 

In March 1888 being one of a party of six guns out after tiger in the Nepal 
'I'erai I had one day ray ideas of a tiger’s extraordinary power of concealment 
very markedly illustrated. 

Well away to the left of the beating line of elephants (90) I haw that a good 
bit of ground would be left out of the beat. Directing my mahout to guide 
his charge in a wide circle to the left we got into a jiosition ahead of the beating 
line, but out of touch with it, taking up a jwsition on the left bank of a drie<l up 
stream. The banks of the stream were covered with Noogla jungle from 10 to 
15 ft. in height. Looking at our surroundingH 1 tliought that a tiger would 
standout very clearly (1) in the dark Noogla-Jungle, (2) on the clear yellow 
sand, (3) in the dark Noogla grass. 

Suddenly I noticed that the elephant's euis were fixed and directed forwards, 
his trunk was also fixed. Listening tensely 1 conld hear a faint sw'ish swish 
coming to us from the left, and the mahout looking up, I w'hispei-ed ‘ bat/h ata 
hai: 

I then asked him if his charge was steady to the tiger, he replied in the affirm¬ 
ative, and I could see from his manner that he was not nervous. Elephants 
are often said to be nervous or frightened in the presence of tigers, whereas it 
is the mahout who is nervous, and w ho, sitting on the neck of the elephant, 
communic^ates his feelings to his charge. Getting the rifle j*eady 1 
thought that the tiger must stand out veiy clear in the dark Noogla, but as he 
appeared I was struck with his darkness, and delayed firing as, su< h a dark body, 
must stand out very clear on the sandy bed of the stream. Instead of being a 
•dark body on a very light yellow glittering ground, 1 could set' a light (‘olourod 
body crouching and quickly passing over the sand into the (lark Noogla 
of the opposite bank ; in the Noogla he was again a dark body. No time was to 
be lost, and too quickly firing with the left 1 missed, but dropjied him in his track 
with the right banel. 3'he mahout beamed with delight and taking his ele¬ 
phant up to the dead tiger circled round it making much of his charge. 

The lightning like changes that that tiger assumed in passing through and 
from a dark surrounding to over a light surrounding and from a light to again 
into a dark surrounding, opened my eyes as to the difficulties to be met in the 
pui-suit of big game. 

I have often trieil to think out the nature of this camouflage and have come 
to the conclusion that it is due to the intiuenc'e of the optic nerve on the (^kin 
musole Vofiteulw carmsus. 

When the eye meets a dark surrounding the skin muscle is contracted* bringing 
the hairs close together thus densifying the general colour tone. When a light 
•colour is met the musole is slackened, the hairs are loose standing out alone with 
the light passing through them, the whole blending with its light surrounding. 

In 6port in Eastern Bengal ’’ by F. B. Simson, instances ^ oonoeaiments by 
tigers are given on p. 133. 

A tiger will Idde himself in places w here a oat or a hare you would think 

might be easily seen. They reduce themselves to the smallest possible compass 
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and choose spots where the colour and marldntt of their skins ootrespondl 
with the roots and stalks of plants. 1 have had a tiger shown to me aueep, 
and though within distance of his spring I hare only been able to distingui^ 
him after very careful examination. 1 have come to the very last bu^ of 
sorew pine jungle and almost have left it as untenanted^ when a tiger, larger ap* 
parently than the bush itself, has appeared from under it. 1 have beaten idl 
the nice and likely jungle, wW I had positive and certain information that 
a tiger was close to me and have found him finally in a patch of weeds only 
high enough, I would have thought, to have given cover to a Civet cat, I 
have known a tiger almost conceal himself on the bare muddy sand of a river 
bank, and again I have known them retreat at once to the thickest, densest 
and most impracticable jungle near. I have known them leave thick jun¬ 
gles almost at the first noise of the beating elephants, I have known them 
also remain crouching till the elephant has all but trod on them. If you have 
reliable information that a tiger has entered a jungle just before you came to 
it, if you can find no trace of its exit it is generally worth while to beat 
it again and again till you can account for your want of success. ' 

These observations were made by a man who gave up all his spare time in 
21 years^ service in India to the pursuit of big game, killing I have been told,, 
between five to six hundred tigers. 

Sir Herbert Maxwell, to whom I forwarded this note, in commenting, writes 
as follows:— 

** Your note upon the protective colour of the tiger is very interesting. Having 
never been in India, I have no experience of optical efiects in the jungle : 
but 1 find it hard to believe that a change of colour could be effected so instaor 
taneously as you describe in an animal so highly organised as a tiger. No doubt 
your eye received the impression of change, but the colour sense is purely sub¬ 
jective, and is powerfully affected by light reflected from the environment of 
the object immediately under observation. 

Fray do not suppose that I dissent fi*om your hypothesis of the movement 
of the skin muscle and its effect upon the absorption and reflection of light. It 
seems to me a very proper subject for further research, and I certainly have 
no more plausible theory to propound.” 

Professor J. Arthur Thomson, the University, Aberdeen, has also comment¬ 
ed upon this theory : he writes to me :— 

** It was very kind of you to send me such an interesting letter. Alfred Russell 
Wallace used to speak of **not knowing where tiger end^ and jungle began,” 
but your experience is more subtle. Your theory of the influence of the skin 
muscle on the disposition of the hair is quite new to me. One would like U> 
corroborate it by actual observation.” 

Invceoax, Gerbaeo Cross Bucks, England, W. FORSYTH. 

23rd Jwie 1923. 


No. IV,-~THE MISHMI TAKIN [BVDOROA3 TAXICOLOR.) 

Mr. Cooper's remarks on the distribution of the above animal in the 
Hills (Joutn. B.N.H.S., Vol. XXIX., p. 550) are very interesting, and perhaps I 
may be permitted to add a note oulled from my experiences when ooUecting for 
the Mammal Survey in these same hills in 1921. My work lay chiefly in the 
Deningand Dreyi area amongst the Digaru Mishmis who are for ever hunting the 
Takiii, as witness the number of spoiled heads that may be seen in the Sadiya 
Baaar and purohased for a few rupees. One espeoially keen hunter was old 
Blyna of Dreyi who was my assistant for some time in trapping, and whoU 
liaine chiefly lingers in my memory <m account of his loul pipe and capacity 
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ior oonsuming opium. He was an inveterate poacher (much to my advantage aa 
t^rds mammals) and 1 think knew as much of the Mishmi fauna as anyone 
in the district. From him and other Mishmis 1 often had requests to go up 
and shoot Takin. According to him those were to be found about two days 
trek from Chikorpani up towards the Headwaters of the Digaru River, The 
mountains here do not rise above 7,000 feet and if Takin were to be found at 
this elevation in April and May it is obvious that they come down much lower 
during the winter, as snow was lying on some of the inner ranges on the 21st 
April. I also heard of them on the range 6,000' which divides Dreyi from 
Theroliang, and about four miles northward along the spur I came across 
numerous tracks which 1 took to be of the Takin. Blyna also told me that he 
has shot the Takin at Doloipani in the country of the Meja Mishmis which 
lies on the route to Rima in Eastern Tibet. 1 had no time to spare to really 
go after these beasts as 1 was busy on most days with the smaller mammals but 
I have no doubt that with a certain amoimt of diligende they would bo found. 
to be commoner than is generally supi^osed, a theory which is helped in no 
small measure by the great difficulty of getting off the beaten track in the Mishmi 
Hills. 

Bombay, H. W. WELLS. 

15^A August 1923. 

No. V.^NOTES ON PORCUPINES. 

I have always found the porcupine an interesting animal in all the parts of 
Asia and Africa in which I have made my home from time to time. My first 
acquaintance with this nocturnal marauder was on the North-West Frontier 
of India, where it was very common in the precipitous valleys and clefts running 
through the barren hills of Waziristan. Many of these valleys were well watered 
and usually contained crops which our spiny friends would raid during the night. 
Military posts were frequently located in similar situations, and gardening was 
render^ well nigh impossible by the persistent attentions of these elusive thieves. 

No walls or hedges could be made strong enough to keep them out; if traps 
were set at the gate-ways the porcupines tunnelled their way in beneath the 
massive stone walls: if snares were set at these boles, they came in at the gate¬ 
ways. 

Occasionally one would get caught by the leg in a gin but it quickly solved the 
problem of its safety, by gnawing through the leg, and that is all we would find 
left in the trap when we visited it in the morning. I always hoped to remedy 
this by setting a group of traps, only to discover that they were scrupulously 
avoid^. 

It is readily admitted that the safest remedy is to attack these pests in their 
own homes, but there again we were completely thwarted in our endeavours. 

' These hill porcupines had their lairs dug deep into the cliffs which often 
towered hundreds of feet above the level of their earth. 

To attempt to dig them out under such conditions was quite hopeless, to 
smoke them out or suffocate them with poisonous fumes was equally futile; as 
all the * earths * were well ventilated with numerous inaccessible cracks and 
crannies. 

All this was exasperating enough, but the final straw was the fact that there 
was a method by which there was a remote chance of getting even with these 
slippery customers, and that was by sitting up for them in the moonlight, and 
even then it was uncanny how the porcupines would be conspicuoua by their 
absence on the nights that there was a watcher in the gard^-—this method 
however was denied to us. 

Liberties such aa sitting op in the moonlight in a garden outside the walls 
of the protecting fort, cannot be lightly undertaken on the Indian Frontier. For 



«32 JOURNAL. BOMBir NATURAL HIST. SOCIETY, ToT. XllX. 


we have to reckon ^vith the raiding Manaud or the fanatical GhaBi*->nigbt 
{umwlers of the worst type—ever watchful for the opportunity to loot and to 
^ay; and their constant attentions practically make such night vigils quite 
imp(^ble. 

The scene now changes to the Chanda Jungles of the Central Provinces in 
India, recalling to me some of the happiest memories of succei^ul shikar 
expeditions, and there 1 became better acquainted with porcupines and their 
habits as they were comparatively easy to tackle in those haunts. 

I had always wanted to dig out an * earth * and very conveniently found one 
in the heart of the jungle, at a time when my activities were perforce oondned 
to quiet natural history work, as 1 did not want unnecessarily to disturb the 
countryside while I was waiting for a tiger to be lured into filing one of the 
baits 1 had put out for him. 

My attention was first of all attracted to the * earth ’ by a variety of animal 
skulls lying in its vicinity which the {>oi'cu[Mne8 had been gnawing, and it was 
soon evident that the tenants were at homo. There were two or three bolt 
holes near the mouth of the burrow but only one main tunnel, and before wc 
commenced work we closed ell the exits. 

1 had no intention of digging out the whole length of the ‘ earth ’ though 
I was very anxious to determine the general length, depth and size. 

First of all with the aid of a stick about ten feet in length we tested the direc¬ 
tion of the tunnel, and by tapping on its roof located a spot above ground to 
dig down to it. 

The soil was soft and digging easy, and this proceduie was repeated till 
the dwelling chamber of the animal was reached. 

Each shaft that was sunk to the tunnel was about four feet in diameter and 
when completed tlie earth was blocke<i at that point, so that section by section 
we were gradually oomeriiig its unfortunate inhabitants in the chamber at 
the end. 1 should like to mention at this jioint that, having from time to time 
dug out a good many porcupines in different countries and under very varied 
conditions, I have come to the conclusion that they rarely if ever dig out 
‘ earths' of their own, but invariably appropriate those of other animals which 
they enlarge—if necessary—for their own use. 

When tapping forwaid with the long stick after sinking the third shaft, 
evidently one of the porcupines was encountered, and a chattering noise and 
a distinct scampering was audible. 

At the fourth shaft wc had our first glimpse of the terrified creatures which 
made desperate, though fruitless, efforts to got out; and it is quite extraordi¬ 
nary the way in which I have sometimes seen these animals negotiate the banka 
of deep, steep shafts and temporarily cscajie. 

In this instance I had no intention of letting them get out until I wanted 
them to, and when we broke into the tunnel at the fifth shaft and found ourselves 
at the entrance of the dwelling chamber, and end of the eai1/h, the whole space 
below UB appeared to be alive with porcupines. 

Eventually we discovered two three-parts grown youngsters—both femfldes-^ 
and a full grown pair, one of which contained a well formed youngster in the 
fret us state, about the size of a small rat. I found the youngsters exceedingly 
tasty and nice to oat, but the old animals, though providing rich and excellent 
eating, are apt to be a trifle strong, and J have not >ot acquired the taste ueoes- 
aary to appreciate them. The cailh was nearly sixty feet in length, and the 
chamber almost five feet below the level of the ground. The tunnel was 
just huiflcieutly large to admit of the passage of a full grown porcupine, but the 
animal could tiot turn round until it reaohed the chamb^ at the end. 

This dwelling place cannot have been more than four square feet in area and 
probably averaged eighteen inches from its floor to the roof. It seemed to me 
very small compared to what it contained, but 1 always think the same about 
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every porcupine ‘ earth ’ when I eventually arrive at the end. 

Dabbling in Natural History work during the Mesopotamian campaign next 
brought mo into contact with this species near the Rivera Euphrates and Tigris 
in 1917 and 1918. 

On the Euphrates I found their refuges neai* Feluja, due west of Baghdad, 
and amongst the ruins of the ancient Persian fortress of Anbar. 

In the Tigris area I found them common in 1 he cliffs of the Adhaim river,a few 
marches downstream of Samarra—in the high, steep banks of that huge monument 
of ancient irrigation works,tho Nahrwan Canals, and amongst the rivers of Eski 
Baghdad in the vicinity of Samarra itself, where a succession of Caliphs each 
attempted to build a city which would outrival Baghdad, and all of whom 
failed in the attempt. 

Amongst these rivers, in the majority of cases, their refuges were (pute inacces¬ 
sible, but I discovered one that offered a fair chance of success. 

Digging was well nigh impossible as a grcAt portion of the ruins were mixed 
up with a type of hard lime-sfone conglomerate. 

However, with the united efforts of nearly two dozen men working hard 
for a couple of days, the owners of the ^ earth * were eventually captured ; but 
they wore so severely mauled in the process that they died at once. The 
female was the heavier of 1 he pair and weighed 26 lbs., while the male only 
scaled 23 lbs. 

This ‘ earth ’ was of natural formation amongst the hard, conglomerate 
blocks, was over thirty feet length and terminated in quite a roomy chamber 
also of nature’s handiwork. 

This sfxjcies has not yet been fully identified nor named by the British 
Museum experts, and may prove to be something new. 

In Palestine 3 knew of the existence of porcupines on the Jordan side of the 
Judea Hills, but failed ever to bring any to bag. 

Finally, there are my East African experiences with these mischievous crea¬ 
tures, and I have previously, in an article in ‘ The Field ’ on the subject of small 
mammals in Kenya Colony, generally described their habits in that country 
but at that time had not hod the good fortune to dig out a new habitat. 

Most of the normal lairs are far too rocky to permit of the owners being dug 
out, but during the harv^est season they terajxirarily occupy untenantod pig holes 
in the vicinity of the mealie fields, and are then quite easy to suffocate or cap¬ 
ture. These pig holes when converted to their own use by the porcupines are 
rarely more than 20 feet in length, but the same porcupine or a pair will often 
have several such holes at their disposal. 

(A dog however will at onee decide whether the earth is occupied or not.) 

The biggest specimen captured by this method was a fine female weighing 
considerably more than 30 lbs. The small jiath made by the porcupines through 
the long glass, when on their nightly raids to and from the mealie fields, tell 
their own story—for these animals always follow the same track. My dogs I 
find will hurl themselves again and again on to the cruel spines in a vain 
attempt to close with their formidable antagonist, though 1 always try to 
capture or kill my quarry before the dogs can get near it. 

However, one large dog, who has been severely mauled by Monkeys and Wart 
Hog, has learnt the trick of attacking the head only^ and when he sees the 
opportunity ho usually bites it in half. 

In Volume XXIX, No. 2, of the Society’s JournaKthere is a query as to 
the porcupine’s method of attack, 

I have previously written at length in the Journal a few years ago as to 
the method of attack from my own painful experience—and I can now 
further add to my observations by reason of frequent encounters with 
porcupines during recent years in Kenya Colony, 

83 
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Wh6D the porotipine it Attacked by dogt it doei tti beat to keep ita tail 
towarda ita tormeatera^ and to do thia wheela from aide to aide with 
remarkable agility. 

All the time the qqilla are kept erect, forming an eztenaive prickly ahield, 
which when turned aharply in any direction acta aa a anfficient barrier to 
prevent the doga bringing home their attacks 
Though the doga hurt themaelrea time and again at the porcupine they 
alwaya retire diaccmfited, but do little damage to themaelvea beyond 
auperfioiat injuriea from the cruel spikes, many of which are left embedded 
in their skins. But the porcupine does not take a passive part only in the 
proceedings, for when it sees its opportunity it hurls itself backwards with 
incredible rapidity and no mean force, backed up as it is with a weight often 
exceeding 30 pounds. Then H is that fatal injuries are indicted with a 
bunch of short bard quills near the base of the animal’s spine, and dogs 
frequently get pierced to the brain and killed when attacked in this 
fashion. 

One of my dogs has now learnt the trick of disabling porcupines—as he 
waits till tim animal is busily engaged with the rest of the paoK, and then 
he rushes in and bites the porcupine on the head. 

Kxkya Colony, C. R. S. PITMAN, Major. 

I4A July, 1983. 

No. VI,--CHANGE OF COLOUR IN THE BLACKBUCK (ANTJLOPB 
OMRVWAPRA), 

The correspondence in the Fitld on the subject of the colour change in the 
coat of the Black Buck is not without interest to sportsmen in India. We 
publish below the letter which appeared in the Field, together with the editor’s 
oeminent. We are also able to include observations on the subject received 
from members and would welcome further opinion :— 

** In the FUld of May 24th there is a note about an abnormal black buck 
horOL You comment on this and state: * The black is merely a transient 
phase assumed by the black buck during the breeding season.’ 1 hesitate 
to join issue with the editor of the Field, but this not the usually accepted 
belief in India. All young buck are fawn-coloured Uke the does and gradually 
assume their black coats. Some, however, never seem to turn black at all. 

X was always told that the black colour is a sign of maturity. Certainly 
there are buck which remain black all the year round. I have been out in 
India over 20 years, and never once heard the suggestion that buck only 
assumed their black coat as certain birds eussume their breeding plumage.** 

M. H. SiMMONDS (Major, Indun Cayalry). 

Berkshire Qub, Readiiig. 

[^^Henw are abnormally developed now Sfud again in the females of iq»eoiee 
of antelopes in which the male eJene k typscally provided with these append¬ 
ages. There k a skidl of a female blaek buck in the Natural History Museum 
udth a |Mrir ei dowis-eurved hems. It formerly belonged to Mr. A. 0. Hume. 
The testimony of sportsmen as to the sex of the grae th^ shoot must 
be accepted, espeekliy whsm there k no HkeHbood of error. The probabiltty 
of the colour-change of the male black buck betag seasonal was suggested 
, bytheJateMr.Ly<kkkerinl907 (OameAnimals of India) and was subsequently 
eonfimsed by Mr. Pboock from obseruaiione on a living animaJ in 1818. 
(JP^ocesdings of the Zoclogieal Socialy, 1910, p. 896). Mr. Pocock intasma 
us tlu^ he has subsequently oheerred the same phenomenon in other specimens. 
It is quite possible^ however, t^t in some cases the colour-change is permanent* 
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ly a«8umed after maturity; and it may be that the gpecies varieg Jn this re¬ 
spect in different parts of India. Information on this point from sportsmen 

would be welcome.”—E ds.] 

Comment by H. H. The Maharaja ot Dhab« 

H. H. the Maharaja of Dhar, writing on this subject, says:—I think that 
there is much truth in the statement that '' In some cases the oolour-change 
is permanently assumed after maturity and it may be that the species varies 
in this re8X)ect in different parts of India.” It is a parallel case to the length of 
horn attained by these animals which varies considerably in different districts. 
I venture to give my experiences in regard to these animals. 

I. The young buck assume the black coat on attaining maturity. 

II. The change from fawn to black in the young males is gradual, all stages 
of colouration, in which the density of tone varies, are observable but that 
highly-polished velvetty black, that sportsmen must have observed in the skins 
of certain animals, is only attained by the adult, and that, I believe, only at 
a certain season of the year, the condition being dependent on food, climate 
and local conrlition. 

My experience aini observations, made when collecting Black Buck skins for 
the Bombay Natural History Society, have shown me that although certain 
animals may be said to retain the black coat all the year round, there is, I believe, 
a distinct falling off or fading in the intensity of the black at certain seasons. 
Writing on the subject in February 1920 to Mr. Kinnear I stated that the full 
grown buck appear to attain the velvetty black colour about the end of October 
or early in November. It is interesting to mention here that it is written in the 
“Shastras” that the sun of the mouth of Kunwar (Ashwin) “ Vishwamitri 
Unhala,” which is concurrent with the month of September and October, is 
so hot that its rays blacken the backs of the black buck. The cause given may 
not be correct but there is truth in the time indicated. In December, possibly 
not till January, there is a falling off in condition and the coats appear to grow 
fainter. The change is dependent on local conditions, the abundance of 
food at the close of the monsKKin, and the decrease m quantity as the dry season 
seta in being possibly a determining factor. 

Comment by Major C. H. Stooklby, D.S.O. 

With reference to the statement in the Field quoted from Lydekker’s 
“ Game Animals of India” and ” subsequently conlirraed by Mr. Pooock from 
observations on a living animal ” that Black Buck assume their black hue in the 
rutting season and lose it later in the year, my experience does not at all accord 
with this. I have notes on Black Buck since 1902 from most parts of India where 
they exist, and the general trend of my observations has been to show that in 
the Punjab and Kajputana most (at least 90 per cent) bucks assume the black 
hue on reaching maturity and keep it for the remainder of their lives, except 
for a slight fading in the hot weather. This fading usually amounts to a 
rustiness of coat and no more. I have observations on black buck in the 
Punjab lost year (1923) extending from April to August, which confirm this. 
I have only once seen a conspicuous instance in the Punjab of the black colour 
not being assumed, and that was in northern Patiala in the end of November 
1919, when 1 came across a herd about 70 strong in some sand hills, and, 
though there were at least six mature buck with horns ranging from 21 to 23 
inches in the herd, there was not a single black one amongst them. 

In the United Provinces and Central India,! have found that some of the best 
heads were carried by brown bucks, though it was always a matter for comment 
when one came across bucks of this type in the cold season; whereas, in the 
hot weather, the proportion of mature brown bucks increased very greatly, and 
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by the end of May at least half seemed to be brown. Travelling on the Jhansi- 
Bhopal section of the railway in May last year, and July this year, I took 
particular note of the numbers seen, and my earlier observations were fully 
confirmed. That there is no definite rule in the matter is amply proved by the 
existence of both black and brown mature bucks at the same time and place; 
and the most that can be said is that there is a greater tendency for black buck 
to lose the black hue in the hot weather in the central portions of India than 
in the north. 

I think Mr. Pocock’s observations are based on individuals in captivity, 
which are not to be taken as sure proofs of the same thing happening with 
animals under natural conditions. 

One pt)int f have noticed is that, tmrticularly with the bigger and more massive 
heads, the bull colour on the nape of the neck seem.s to increase as the buck 
passes maturity. 

Note by Major F. L, Andrews, O.B.E., D.C.M., Dhar. 

The colour is assumed gradually and is permanent. All young buck (male) 
arc fawn colouied like the doe and as they gi'ow older so the coat becomes 
darker until maturity is attained. 1 think the darkness of the coat depends 
to the great extent on the nature of the country and the climatic conditions. 
I have noticed that the black buck of Mysore and Madras and fcJouthem India 
are qiiite dilfoent in colour to those of Central India, United Provinces and the 
Punjab. In Southern India the coat of the buck very mrcly turns black, it is 
more of a dark fawn and one never sees the beautiful black and white face of 
the buck found farther north, while a head with horns measuring 19^' is 
considered quite good, J have shot full gro^n buck with coals quite light 
browTi and only a very little claikcr than the does. The sheen of the coats 
depends, 1 think, to a great extent on the season. 

The length of horn seems to depend on the soil and food. 

The coats certainly arc thick in winter. In the Deccan the coats are darker 
and the horns longer than those of Southern India, but are not so dark or as 
long as the buck found farther north. Buck appear to thrive better on black 
cotton 

Comment by 1\Iu. B. A. Rokkby, Conservator oe Forests, 

Dhar »State, Dhar. 

1. My experience is that the colour-change is permanently assumed after 
maturity. There is a change in the thickness of the coat in the hot weather, like 
the case of all other animals. In winter their coats are thickened. In the 
case of tigers and panthers the summer coat is much lighter in colour. 

2. 1 would add that it also depends on the time of the year. As to horns, 
my experience is that the best horns are to be obtained in the driest and hottest 
districts. In the east of Oudh, where the climate is damp, an IS"" head is 
considered quite good whereas in Bikaner anything under 24^ would be thought 
email. 

3. I think the gloss ” of the coat depends on the season. 

Note by Major M, Wyub, Dhabamsala. 

The following note by Major M. Wylie, wTitten from Nabha, Nabha State, 
supplies an instance in whioh the black coat has apparently not been 
assumed with maturity :— 

I had the good fortune to shoot a fine black buck yesterday and 

having seen the details of the Jhind head, in your August Journal 1 
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thonjjht the measurements of a Nabha head might be of interest. The 
measurements are as follows:— 

Right horn .. 28^ inches. 

Left horn .. 28^ „ 

Between tips . . . 814 ,, 

Circumference . . . 5 „ 

The length is nothing out of the ordinary, though 1 imagine that few 
heads of over 2H inches are obtained now-a-days, but the spread between 
tips is the largest I have seen recorded, and another point of interest is 
that the buck was a li(/ht brown colour—in fart just the same as the does and 
immature bucks of his herd. Local people say that an old buck loses his 
colour, but I have seen many very long-horned black-coated bucks. This 
buck was still in his prime and lord of his herd. He was shot on tlm 9th 
November 1923 about 7 miles from Nabha City. The shooting in Nabha 
has boon very strictly preserved for the last 12 years, the late Maharajah 
inflicting severe penal ties on anyone found killing any game—in spite 
of the fact that he himself seldom if ever shot. The result is that game 
abounds—especially Black Buck, Nilgai and Pig, but so far no absolute 
record heads have been obtained. 1 ha^e also lieen lucky enough to get 
a 104 inch Nilgai which 1 believe is a good head.’" 

No. VII.—DOUBLE NEST OF THE KASHMIR GREAT TIT (PARUS 
MAJOR KASEMIRIBNSIS.) 

It is not imcoramon in England for instances to be recorded in which various 
species of the genus Parus have built double nests, but I cannot recollect seeing 
any record of a similar occurrence in India. It may therefore be of interest 
to describe a double nest of the Kashmir Great Tit, PariM major kashmir evsis, 
found at Ixiwer Dharmsala (4,090 feet) on 3l8t May 1923. 

The nest was placed under the top stone of a culveit wall on the motor road ; 
the wall was of loose stone work without mortar. On lifting the stone 1 found 
two nests composed of the fm and similar materials alTected by Tits : they were 
roughly spealdng touching. In one nest were four moderately incubated eggs. In 
the other nest the Tit was sitting and she did not move at iny inspection but 
remained there until I replaced the stone in spite of my handling the eggs in the 
first nest. The orderly who found the nest informed me that there was one egg 
under the sitting bird. The nest was unfortunately found by school boy* and 
interfered with, and I then discovered that the single egg was incubated. It 
woulil seem that after laying and commencing to incubate four eggs the Tit 
built a new nest and started to lay a fiesh clutch of eggs ior some reason which 
does not apt:>ear. 

Dharmsata, HUGH WHLSTLER, F./i.S, 

I4<A June, 1923. Indian Police. 

No. VIII. LATE AND EARLY SNIPE IN THE DECCAN, POONA 
DISTRICT. 

With reference to Mi8cellaneou.s Note No. XXVII of Vol. XXIX, the following 
details may be of interest to sportsmen in this Presidency:— 

I shot my last snipe Ia.st season on 3rd May 1923, which is the latest date I 
have over shot these birds in these parts. It was a Fantail (6*. ccelestis) $ and in 
particularly good condition. My shikari reported that he had seen bir^ both 
on 11th May 1023, and on 13th May 1923 but though in each case I went out 
on the following day 1 did not see any signs of them. 

I have j ust shot my first snipe for this season yesterday, i 11 h September 1923, 
when I saw four birds, out of which 1 bagged thi^, losing the fourth which fell 
some distance away in thick lantana’ and oould not be found. The three birds 
picked up were two Fantail and one Pintail (G^. stenura), and had evidently only 
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ju»t arrived aa my shikari had been over the same ground two days previously 
when there were no signs of any birds. I fancy this date must be a record for 
these parts. Formerly September 22nd was my earliest date though I have 
heard reports some years ago of snipe being shot on September 16th or 17th, 
but was never able to verify it. I saw one last year on September 12th but 
miased it among some thick 'babul* trees. 

a w. I., Poona, W, B. TREVENEN. 

121^ September, 1923. 

ho. IX.—ON THE BREEDING OF THE BLACK-WINGED STILT 
{HIMANTOPUS CANDIDV8.) 

"J^he Black-winged Stilt breeds in small numbers at the Kallar Kahar lake 
in the Jhelum poiiion of the Punjab Salt Range, and a visit to the lake in July 
of this year gave me a chance of observing its nesting habits. As these were 
found to dider in some respects fiom those at the Sultanpur and other breeding 
grounds described in Hume's Nests and Eggs (2nd Edition, Volume iii, 353) a 
note on the 8ul)j>ct may perhaps be of inteiest. The Kallar Kahar lake lies 
close under the northern slope of the Salt Range, at an elevation of 2,100 
feet, and its waters are distinctly salt. It is roughly circular and nearly a mile 
across when full, its greatest depth being then al)out 4 feet. Occasionally, in 
years of drought, it dries up completely, as was the case in 1921. According 
to the District Gazetteer the rea^ton for its saltness is not properly known, but it 
appears to be due partly to ordinary precipitation and partly to brine springs. 

I arrived at the lake on the 20th June and the same evening found a Stilt’s 
nest containing 2 eggs, one addled and the other on the point of hatching. The 
next day uigent work took mo elsewhere, but before leaving 1 engaged a villager 
to make a thorough search for more. 1 returned on the 9th July to find that he 
had collected some GO eggs, and, in spite of strict injunctions to the contrary, 
had succeeded in mixing up the viirious clutches. 1 had therefore to ewlopt 
the doubtful and very unsatisfactory expedient of separating them by apj>earance 
and state of incubation. It scenuHl fairly <‘l<‘ar, however, that more than half 
of the nests found had contained 4 eggs, varying from very slightly incubated 
to hard set. Apparent cluttdies of 2 and 3 were mo.stly fresh but 3 such were 
well incubated. It is of course })ussible that some eggs were smashed by the 
searcher while collecting them. 

On the 9th July I myself found 2 more nests, Lorn which were taken 2 fresh 
eggs and 4 showing faint signs of incubation. Both these nests were on the out¬ 
er edge of a wide belt of re^y grass from two to three feet high fringing the east 
end of the lake. They consisted of a kind of weedy scum, which covers con¬ 
siderable portions of the lake’s surface, collected and built up, with a small reed 
clump as foundation, to a height of about 3 inches above the surface of the 
surrounding water, there some (i inches deep. These little jnounds were 8 
or 9 inches in diameter, and the eggs were lying on them in a shallow depression 
lined with a few bits of grass. The whole mass was saturated with water, and 
pieces of the grass lining adhered to the eggs when they were taken from it. 

The behaviour of the birds was as descril>^ in “ Nests and Eggs”, except in 
the case of the nest found on the 20th June, when both the parent birds stood 
a short distance away and continued uttering their harsh cry and Gapping their 
wings until I had left the spot. This nest was situated on the south side of the 
lake, which is there fed by some fresh watersprings and has a bottom of black 
and evil-smelling mud in which one flounders up to the knees. It differed 
from those described above in beuig a thick pad of grass on a tuft in a swamp 
overgtown by some kind of creeping water plant. 

1 subseqoently examined several of the nests from which mv searcher had taken 
eggs. Id situation and stnictore they were similar to those first desoribed, 
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except that where smaU mounds of mud showed above the surface of the water 
some of these had been utilized in preference to making heaps of scum. The 
local name for the bird is Kaktui, 

Other species found nesting on the lake were Podicipes albipennis (eggs taken 
in April and Juno) and (eggs taken in July). I have little 

doubt that Fulica ‘Ura and Hydropfiasianns chirurgus also breed there, but 
so far I have not succeeded in finding their nests. 

H* W, WATTE, 

AnguHl 1023. Indian Police. 

No. X.~^RANGE OF THE TUFTED POCHARD {.FULIOULA 
FVLIGULA). 

In “Indian Ducks and their Allies” by Stuart Baker, it would appear that the 
Tuftwl Duck Wtis not recorded from Kashmir before 100(), in which year two 
were obtained (page 28(1). 

It may therefore be of interest to record that, on reference to my diary, I 
find I have a note that I observed some I'ufted Duck, in company with Common 
Pochard, on a small lake not far from Shiggar in Baltistan on 12th August 
1922. 

There was no possibility of my mistaking the birds as I observed them through 
glasses from a short distance, and I am also well acquainted with the Tufted 
Duck, 

R. F. RUTTLEDGB. 

Jhansi, ilk AngnH 1923. 

No. XI.--LATE STAY OF PINTAIL (DAFILA ACUTA) IN THE C. P. 

I shot to-day a pintail drake {Dajila acuta) at this place. They are winter 
visitors here but, as June is very late for them to remain, I wiito as your Society 
may care to have a record of the date. He was one of a flock of eight. Duc k 
have been very late in returning to the North this year, and until quite recently 
the tanks in the vicinity have held hvrge flocks of various kinds, principally 
Querguedula ci/ria, 

Nagpur, C P., F. W. A. PRIDEAUX. 

I4th June 1923 


No. Xn.--DRONGO AND CICADA. 

Owing to their colouring, to their strong, sudden and short flight, it must be 
rare, I imagine, that the Cicadie are preyed upon by birds. Recently, however, 
I witnessed such an occasion. 1 did not actually see the capture, but I heard 
the beginning of the tragedy and saw its gastronomic ending. 

For reasons that will be obvious I cannot particularise as to the identity 
of the dinner but the diner was a common ‘King Crow.’ 

Just before dusk I was seated, reading, by a jungle rest house and heard a 
cicada start off from the roof. Immediately after 1 noticed the wing beat 
of a bird and two snaps of its beak, the cicada evidently had jinked. This 
was followed by a loud continuous note from the insect and as I looked up 1 
saw the bird make for a near-by tree with what must have been a large oioada 
in his beak. He perched so that I could not clearly follow the proceedings of the 
next two minutes; but, apparently he retained the prey In his beak and rapped 
it repeatedly against a branch. For full two minutes the unhapj^ victim 
continued to protest and then followed silence and presumably death. Just 
before this the bird shifted into better view, transferred the insect to his feet and 
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proceeded to tear it into bits which were swallowed. This lasted for another 
three or four minutes. Then the Drongo wiped his beak on the napkin provided 
by nature, said grace and departed. 

Horsluykokda, C. E. C. FISCHER. 

Wh May, 1923. 


No. Xnir—THE COMMON FLAMINGO (PH(EN1C0PTERVS 
ANTIQUORUM) IN THE PUNJAB SALT RANGE. 

In the Ibis for 1916 p. 116 I wrote that Captain Whitehead informs me that 
Flamingoes are common throughout the winter in the Salt Range Lake of Kallar 
Kediar. Although I did not visit the lake myself I hod an opjwrtunity of examin¬ 
ing a skin obtained there and found it to belong to this species. I have now 
received through the kindness of a correspondent a fine adult male of this 
species shot at Kallar Kahar on 27th April 1923, and the heads and wings of a 
pair of immature birds shot at Uchali in the neighbouring district of Shahpur 
on 20th May 1923. The soft parts in these specimens have been carefully 
recorded as follows:— 

AduU Male . .Iris light-yellow; eyelids french-grey; bill flesh colour, 

tip black, gape flesh colour; roof and edge of mouth 
dark-grey, legs bright coral-pink ; nails black. 

Mature Male ..Iris dark-brown; eyepatch dark-grey; bill light- 
greenish horn, tip black, lower half with a bluish tinge; 
legs grey flesh-tinge behind. 

Immature female ..Similar but legs pinkish-grey. 

Mr. H. W. Waite, Indian Police, who has an intimate acquaintance with the 
Kallar Kahar lake, informs me that he has seen Flamingoes on it in every month 
of the year. Their number vary but there are always more in the winter than 
in the summer. 

It would be of intere^ if any member of the Society could furnish details 
of the Flamingo at the Uchali Lake or any other of the Salt Range Lakes. 

Dharmsala, Punjab, HUGH WHISTLER, F.Z.S. 

1th July 1923. Indian Police. 

No. XIII.—BIRDS ATTACKING A SNAKE. 

On August fllst, whilst walking round a Tea Estate, I was attracted by the 
chattering and excited notes of several Passerine birds coming from the neigh 
bourhood of a biggish tree, on the bank of a stream. I at once suspected a 
snake, and having arrived close to the tree, whore some possibly 60 small birds 
were all wildly chattering and flying about, fairly high up, from branch to 
branch, I remained perfectly still. Having discovered where the birds were 
concentrating, I eventually m^de out the snake, about 21 feet long, hanging 
along and stretched over two or three small branches. From what I could see 
of it, it was of the genus Dipsadomorpkue, probably Dip^adiymorphus ceyloneneie^ 
Gunther’s Catsnake. I counted 7 species of birds in the attack as follows;— 
Small White-throated Babbler .. Dumeiia a. albigularn. 

Purple Sun-bird . Ci'ytoetomuB zeylanicue. 

Mackas Red-vented Bulbul .. MUpaeten h. fuemoirhoue. 

White Browed Bulbul .. .. Pyenonotue luieolut. 

IndUm Tl^te Bye . Zosterope p. palpebroea, 

Indton Grey Tit .. . - .. Pams major mahrattarum. 

The Common Indian Green Barbet.. Thereiceryi z. zeylonieus. 
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The interesting part of the attack seemed to me to bo that all the birds mad<* 
direct assault on the head of the cat-snake, but none ever seemed to attaok 
its long tail, which, hanging over the branch, appeared to be completely unde¬ 
fended, and open to a considerable amemnt of harra^sing. The most persistent 
and venturous of the birds were the little Babblers, 4 in number, who were 
extraordinarily quick in their thrusts, and their wings also appeared to be usikI 
in the attack, just as a swan would use its wings. The little Sun-birds 
poised themselves in mid-air, directly in front of the snake’s face, and every 
now and then darted in, though they rarely brought the attack right home. 
The White-Eyes wore very numerous and very noisy, but ^lerhaps The Madras 
Bulbuls seemed the noisiest of the lot, though beyond noise, they did not lend 
much actual support, to the fight. The White-browed Bulbuls, a pair of them, 
oontentod themselves with out-bursts of chattering only, and flying up close 
to watch, and then back again to a safe distance. The Common Indian Bar bet, 
possibly because ho did not belong to the same order of the other birds, sat 
apart, and watched proceedings quietly. When the Cal-snake started to move, 
the noise grew in intensity, and it was rather interesting how the snake kept it.s 
balance slithering along the small branches, with such a babel of voices, and 
HO many small assailants. This went on for the best part of ihroo-quarters of 
an hour, till the Cat-snake eventually found itself right out at the end of a 
branch overhanging the stream, an<l it made me woiuler, as it poiscrl at the end 
of the leafy branch, if it was going to dive od into the water below, but not at 
all, it drew its tail gradually after it, and made itself apparently into a kinrl 
of big figure of 8, with an extra curve in it, and so remained, and thus I left it, 
with the noise of the attack still continuing. Having got into this position, the 
snake did not seem fiulher to be pniticiilail> interested in the proceedings. 

Balanooda, Ceylox, GEOKGE BROWN. 

18/A September 1923. 

No. XV.- WOODCOCK IN THE NILGIBLS. 

T see in the Journal No, 2, Vol. XXIX, Misc. Note No. XIX “ Notes on Wood¬ 
cock in the Nilgiris,” Mr. Chas Inglis quotes letters, etc., about arrival of Wood¬ 
cock. 

I think it will be of interest to readers to know that I put up a woodcock on 
the Krunnand Mukerti Peak track, Nilgiris, on 28th April this year, which must 
be an exceptionally lato date for this species to be found there. I asked my 
Shikari if he had seen woodcock at that time of the year and he said never 
before. 

W. M. LOGAN HOME, 

Major. 


XV[.--THE OORVID.E OF THE PUNJAB. 

Reference Mr. Hugh Whistler’s article on the Corvidm of the Punjab in the 
current number of the Magazine, on page 101 the author states that he failed 
to find the jungle crow in the Rawalpindi plain, I saw one in topi Park, Rawal¬ 
pindi on the 3rd March this year. There was no chance of mistaken identifica¬ 
tion as the bird was very tame and hopped about the ride close to my horse. 

RONALD T. FOSTER, 

KtLCANA, MuRRBB HiLLS, MaJOR. 

18/A June 1923. 

34 
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No XVII.—THE AFFINITIES OF BRYX JACVLV8 AND 
ERYX JOHN I. 

Captain Ingoldby’s suggoatiou in our last Journal (Vol. XXIX, p. 127) 
that Eryx jokni does not deserve recognition as a species apart from 
E. yiculut has prompted me to refer to my notes on the specimens I have examined 
of both supposed species. I have for some years considered the two so closely 
allied that I have been guided largely by the locality of a specimen in identi¬ 
fying the species. In this Journal (Vol. XIX, ‘p. 1,000). I idenUfiod a 
specimen from Jhelum as jacvlus, the lepidosis being nearer to the description 
of this species in Boulcnger’s Catalogue (Vol. 1, p. 125) than that of johni (loo. 
•it. p. 127). 

I think my records given below giving details of the lepidosis upon which 
the two supposed species are separated, stiongly support Captain Ingoldby’s 
view that johnt should be rejected as a species apart from jacuhu. 


Serinl No. 

Costals. 

1 . 

Ventrals. 

Su bcaudals. 

Locality. 

Two head-lengths 
behind head. 

1 

Two head-lengths 
before vent. 

1 

61 

57 

37 

190 

26 

Iraq. (Basra.) 

2 

48 

53 

37 

190 

24 

Do. do. 

3 

42 

49 

37 

190 

33 

Do. do. 

4 

47 

62 

35 

198 

27 

Muhainmerah, S Persia, 

5 

44 

50 

35 

195 

30 

Do. 

6 

47 

52 

39 

197? 

26 

Do. 

7 

45 

51 

37 

190 

28 

Do, 

8 

48 

54 

39 

199 

25 

Do 

9 

48 

52 

37 

191 

26 

Do 

10 

46 

49 

y 

193 

26 

Do. 

11 

48 

62 

38 

194? 

26 

Do. 

12 

47 

63 

41 

190? 1 

33 

Baluchistan (Hanna;. 

13 

42 

47 

34 

199 

33 

Do. (Duki.) 

14 

44 

51 

38 

200 

29 

Do. ( do.) 

15 

45 

63 

38 

195 

36 

Waziiistan (Kaur bridic). 

18 

49 

56 

42 

20() 

33 

Do. (do). 

17 

46 

51 

37 

193 

34 

Do. (Wana). 

18 

4() 

52 

36 

189 

30 

Punjal) (Jhelura). 

19 

47 

54 

41 

192 

37 

Do. ( do. ). 

20 

47 

52 

40 

193 

30 

Do. ( do. ) 

21 

54 

61 

46 

,, 

,. 

Do. (Mooltan; 

22 

44 

52 

40 

190 

28 

Sind (Karachi) 

23 

47 

52 

41 

193 

29 

Do. ( do. >. 

24 

39 

48 

63 

192 

34 

Do. ( do. ). 

25 

51 

59 

42 

201 

31 

Do. ( do. ). 

26 

49 

58 

42 

198 

34 

Do. ( do. ). 

27 

54 

1 60 

41 

215 

30 

Do. ( do. ). 

28 

52 

62 

45 

213 

i 

• • 

S. India (BangalMro); 
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C6Uyuraiion ,—Captain Ingoldby says in the few young Indian apeoimens he 
haa seen the body was quite unmarked. In young Sind specimens, however, 
and up to the time they are half growTi, one sees ill-deiined black bars on the 
body, more pronounced posteriorly. 

I have never seen any specimens from Iraq and Persia that hod acquired tht^ 
uniform dark brown dorsal colouration so typical of the adult Indian form ot 
the species, but immature Indian specimens resemble in colouration the speci 
mens so typical of Iraq and Persia. 

Deniihon.- I have skulls of six Indian specimens that I have hitherto labelled 
joh 7 H\ and two from Persia and Iraq identitied anjaculm. A study of the teeth 
supports the view that they constitute a single sjKiciee as will be seen from the 
following details. 


Left 

Right 

Left 

Right 

T^ft 

Right 

Left 

Right 

Left 

Right 

Left 

Riglit 
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The maxillary series are anododout, s^ncranteriaa and 8ca])hiodorit. The 
•palatine anododont, isodont. The pteryyo'd anododont, isodont. The 7nandi- 
bvlar anododont, strongly scaphiodont. 

DistribtUion. The distribution of this snake is interesting as only one other 
species, i iz., Echts enrinatus occuiring in 8outh India extends to Persia and Iraq. 


Karachi, 

4M Avijnst 1923. 


F. WALL, 

OOLONKL, I.M.S. 


No. XVllI—AN UNUSUALLY IJVKGE LABF.O FROM THE 
INDRAYANI RIVER, 

The following incident, which may be of interest to fishermen in those parts 
occurred yesterday. 

In company with Major and Mrs, T, W. Uorbett, I had been out after green 
pigeon and was returning to Poona via the Naeik Road. On reaching the 
causeway over the river Indrayani we stopped for a smoke and to give the 
cars a drink. The water on the upstream side of the causeway was about a foot 
below road level and about five or six feet below the road on the lower side, 
with A series of small waterfalls rushing out from the sluioes in the middle, the 
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surface of each waterfall being only about 2 feet below the road. We noticed 
a number of small fish endeavouring to jump up through the sluices in thdr 
efforts to get upstream, many of them missing the sluices, which were about 
two feet wide, and striking the masonry at the side. We sat down on the edge 
of the causeway to watch ^em and then noticed a few big fish of several pounds 
weight moving in the water below, but these did not then appear to be making 
any efforts to surmount the waterfalls. One fish of about half a pound, how¬ 
ever, actually struck the ankles of one of the party in his jump. Shortly after¬ 
wards a fine fish of 8 lbs. weight jumped clean on to the causeway and was 
secured after an exciting moment or so with the aid of the coat of one of the 
members of the party I He proved to be a tine specimen of “ Laheo fimbri- 
atu8.^ and 1 give the measurements and particulars below as he appears to be 
of unusual size according to ‘Day’ (F. B. I., Fishes, Vol. I, p. 258) who states 
that this fish only grows as a rule up to a foot and a half in length. 

Weight 8 lbs; len^h 2T'; girth 17A"; head 4J^; tail iS" ; 

Scales. Lateral Line 44; 6 rows between L. 1. and Ventral fin. 

Dorsal fin 20 spines ; anal 7 ; caudal 19 ; 

2 small barbels on upper lip and 2 very minute on snout. Tail deeply forked, 
and the soft pad of the snout was spotted with small globules or pores. 

I do iu>t think there can be any doubt as to the fish being a specimen of 
Ixibeo fimbvialus as this is the only Laheo known in these parts having more 
than 16 spines in the dorsal fin or more than 40 scales in the Lateral line. 

W. B. TREVENEN. 


Poona, Septemher 3rd, 1923. 


No. XIX. ~A NOTE ON SOME DISCREPANCIES IN FAUNA 
OF BRITISH INDIA, BUTTERFLIES. 

When engaged in rearranging the collections of the Rhopalocora in the Forest 
Research Institute obtained from the following sources 

Mr. P. Mackinnon (Mussoorie), Major Burn (Burma and Assam), Mr. A. E. 
Osmaston, I.F.S. (Naini Tal and Kumaon), Mr. T. R. D. Bell, I.F.S. (Kar- 
war, Bombay) and Mr. O. C. Ollenbach (Dehra Dun). 

The work by Col. Bingham was largely used, and I have noticed that the 
keys to the genera do not tally in all cases with the characters given for the 
species belonging thereto, as will be seen below 

Keys as given in Fauna of British India. Characters actually found. 

Vo). 1. 

SatYKINA*:, p. 49. In F. hmhneri, Y, Mica, 

02 Yypthima. Y. aaUrope, and Y, nareda vein 

Vs, 10 and 11 of forewing not free; 11 Starts from cell, veins 8-10 bran¬ 

ching from V. 7. 

Vs. 8-11 branching from 7. In 7. sakra VII and V.7 spring from 

upper apex of cell. 

Nymphalin.®, p. 201. 

B-a cell of ^th fore and hind wing In some specimens of Cyrestis nivea 

closed. cells are not closed. 

Dophla, p. 205. 

B-a5 Hindwing, veins ^ and 4 from In Dophla patala veins 3 and 4 stalked 
lower apex of cell. and not from lower apex of oell. 

b4 Forewing, veins"'3 and 4 from lower 

apex of cell. ^ 
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Axjzakia, p. 205. 

b5 Hindwirig, veinH 5 and 4 stalked Forewing veins 3 and 4 in some of 
branching beyond lower apex of cell, examples of Auzakia danava stalked. 

Hindwing, veins 3 and 4 not stalked 
in some examples of A, danava and 
constantly non-stalkcfl in Cyreatia 
and Kallhrui sp. 

P. 206. 

B-h.b'-a4—Eyes hairy_In Limimfia trivtna eyes are not 

hair^'.* 

JiTNONiA, p. 207 B.d. 

Cell of both fore and hind wing open In some examples of J. atlitcs and J. 

iphita cell of fore wing closed. 

Skioiisa, p. 207, B-d-bl 

Forewing, vein 10 out of 7, not In Srphim chandra vein 10 comes out 
free. Vol. 11. of the sub-costal. 

Patilio, p. 11. 

A-b.a3. 

No con.spicuous blue oigieencol- d’lic forewing of Papilio telarchua 
curing or markings on upper is tichl\ glossed with blue, 
side of wings. 

PiKKIDAE, p. 136. 

A-B-aG Hindwing: precostal vein pre- l’reco.stal vein in ('alopailia very 
sent, rudimentaiy or absent. 

Teriah. p. 137. 

bo. Hindwing: precostal vein ab- hi Ttrias it is less prominent, but 
sent. not wholly absent. 

Qonopteryx p. 137. 

A. 7. Hind wing, termeu more or le.ss Hindwing, rernien.angulated 

acutely angulater.! at ape.x of vein 4.. at apex of vein 3. 

(This is probably a printer’s error.) 

CoLIAiS, p. 137. 

b5. Forewing : vein 16 emitted Forewing vein 10 in some examples of 
from vein 7. t ohas ghjcia starts from cell. 

LvCA^NINil!., j>. 305. 

A-a. Forewing : vein 11 anasto- Forewing V.7 not anastomosed with 
mosed with V. 12. VM2 in Zizera, 

Castalius, p. 307. 

B, b2—eyes not haiiy, la C. ethiojt, C, roxus, and C. dtcida 

eyes are covered with fine hairs. 
B al—Veins 11 andl2 anastomosed. Veins 11 and 12 not anastomosed 

in Tarucua, 

It will be seen that it is in the ueuration that the anomalies chiefly exist, 
and in this connection attention may bo drawn to t ho paper by Nathan Banks in 
tile May number of the “ ('aniulian Entomologist ” of 1922 on the venational 
variation in Eaphdia. He also notes that the wings were found m some cases to 
be asymetrical in nouration and similar asymetry has been noticed in some 
examples of lihopalocera that have been examined by me# 

Forest Research Institutk, S. N. Ckatterjee, 

DbhbaDun, March 1923. Amstant to Systeniatic Entomoloyiat, 

* la tbo siHioiftc Uble on p. £94 Cot Bingham »ut€» tlmt L, invtna aud L, hava aoa 

hairy eye«« Tho latter speolet has not boon »oeii by me. 
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PROCEEDINGS 


OP THE MEETING HELD ON 19th SEPTEMBER 1923, 

A meeting of members of the Bombay Natural History Society and their 
friends was held in the Board room at the Piinoe of Wales Museum^ Bombay, 
<m Wednesday, the 19th September. The Revd. E. Blatter, S. J., presiding. 

Electon of Members. 

The foBowing 9 new membens were elected since the last meeting:—^The 
Head of the Department of Zoology, University of Amc^, (^ina; Capt, B. 
Stuart Homer, Rajputana; Mr. H. C, O^Brien, Abadan; Mr. W. T. Palmes, 
I.C.S., Rangoon; Mr. D, Kydd, Bombay; Mr. C. Hnnnybun, Nilgms; Lt. H. 
R. Napier, Karachi ; Mr. N. A. Tombazi, F, R. G. S., Bombay; The Director, 
King Institute, Madras. 


Appoxhtment of new Curator. 

The Honorary Secretary announced that the Committee bad received advice 
from home of the resignation owing to ill>health of Mr. B. C. EUieon who had 
been Curator since November 1920. Mr. EUison’u health had been undermined 
by the attach of typhus he had whilst in a German prison camp and he had suffered 
badly from malaria whilst in India. He was sure that ail members would join 
in wishing Mr. Ellison good health and prosperity in the new work he was 
taking np in England. 

Members would be glad to hear that the Committee had decided to appoint 
Mr. S. H. Prater to the vacant post of Curator. The Honorary Secretary said he 
remembered Mr, Prater when ho first joined the Society in 1907 as a boy fresh 
from 8%. Mary’s School. He had had a long apprenticeship—he possessed 
natural gifts ami, under the direction of Mr. Kinnoar and Father flatter, he 
learnt how to apply those gifts. It wag not however Mr. Prater’s natural ^is 
alone which had recommended him to the Committee. It was the knowledge, 
gained by observation of the work he had done, that in Mr. Prater the Society 
had a man they could rely on to give of his best—to serve the Society to the 
utmost of his power and to work for the good of the Society first and foremost. 
He asked the members to join with him in an expression of pleasure that Mr. 
Prater, who joined them as an inexperienced apprentice, had risen by merit to a 
post he was sure he had set his eye on from the time he hod joined them. 

Mr. Prater was heartily congratulated by those wcBent and in rep^ said he 
would do his beet to show that the Committee had made no mistake in their 
ai^Mintment and that he would try mid express his thanks in saving the 
iSociety. Continning Mr. Prater said:—“ Mr. Spenee has chosen to say a number 
of nice things about me, but he has omitted to teD you what to me at least was 
the most important. If the work that I have done for the Society has met 
with any measure of success it was largely due to the continuous sympathy and 
encouragement I have received at his hands. My apprenticeship has been 
long but the way has been made easier by the privilege 1 have had of serving 
UDd&e a man whom I consider^ not only my employer but also a friend. 1 w ish 
to thank Mr. Spence for all that he has done for me and to thank you all for your 
expression of confidence. It is ray hope that Hie reliance that has been placed 
00 me will be justified by my service to the Seeded and to Museum.’* 
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Snaus of Bombay, 

Mr. S. H. Prater theo read a popM* os the Snakes ol Bombay and Salsette* 
which will appear in full in the Journal. There won coneiderable interest shown 
in the sub}8ot» and more questions were asked the lecturer than is usually the 
case at our meetings. 

The model plaster casts of snakes made in the Society’s work rooms were 
found T«ry useful in illustrating the lecture and were evidently appreciated by 
those present. 

The meeting closed with a vote of thanks to the lecturer and to the Chair. 
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Set of B. N. H. S. Journal—Vok. I to XXVI inchwive^handsonaely bound 
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T his record of the Swedish Zoological Expedition to Central Africa, from the 
able and entertaining pen of Prince William, will appeal to the general reader 
no less than to the zoologist, the ethnologist and the big^game hunter. 
The two main objects of the journey are indicated in the title, and in both of 
these the Expedition was entirely successful; many specimens of the rare moun.* 
tain gorilla were secured, and ample opportunities occurred of studying the 
little-known and elusive Pygmy folk. 

The narrative is written with a zest which few explorers or hunters have 
equalled, and it is richly illustrated by a remarkable series of photographs. 

^'His narrative holds one from the moment of the arrival in Kenya Colony 
*.. .to the lime, nearly a year later, when it came out on the waters of the UpJjer 
Nile /'—The Daily Telegraph, 
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THE GAME BIRDS OF INDIA, BURMA AND CEYLON. 

BY 

E. G. Sti:aht Bakkh, F.L.S., F.Z.S., M.B.O.U., C.F.A.O.U. 

Part XXXVII. 

(With a jjlate.) 

(Continued from page 597 o/ thi.^ Volume.) 

(ieiius—CRVPTOPLECTRON. 

CryptopUclTon Streubel, in Ersch. u. Gruber Allg. Encycl. 3, vol. 
16, p. 291 (1842), Coturnix erythrorhymha^ Syke.s. 

The genus Crypto])lectron is very closely allied to Perdicida, but 
differs from that genus in many re8pt*cts. The tail has only 10 
feathers instead of 12 ; the tarsus is spurless ; the bill is decidedly 
longer and less high, and the wing is shoiter and more rounded ; 
the first primary is equal to the 10th, and the 4th, 5th and 6th are 
sub-equal and longest. 

There are only two species known and these are confined to India 
and possibly, the extreme North-West of Burma in the Chin Hills 
South of Manipur. 

The name Microperdix Gould, (B. of A. vii, pi. iii, 1862) by which 
this genus has hitherto been generally known is unfortunately 
antedated by Cryptoplectron, 1842, and accordingly the latter name 
must be used. 

Key to Species and Sub-Speoies. 

A.—Upper surface brown with black spots. 

a. Throat white. 

a\ Darker and larger; wing 81 to 92 

mm. . C. e. erythrorhynchus. 

6 p. 

h\ Paler and smaller; wing 76 to 84 

mm. . G.e.blewitti, ^ p. 

i 
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b. Throat, chest and breast brick-red. ‘ 

c'. Darker and larger . C. e. erythrorhyrnhus, 

$ P- 

d'. Paler and smaller . C.e. Uewitti, J j). 

B.—Upper surface slaty grey with black bars and 8{X)ts. 

c. Thfoat chestnut. 

e\ Upper surface boldly barred with 

black . C. m. manipurensia, 

6 p. 

/'. Upper surface with very little black 

marking . C.m. irtglisi, cf p. 

d. Throat dark grey. 

g'. Upper surface boldly marked with 

black . C. m. manipurensia, 

2 P- 

h\ Upper surface only faintly marked 

with black. C.m. ingliai, $ p. 

CrVPTOPLECTBON ERYTHRORHYNCHUS BRYTHRORIIYNCHtJS. 

The Painted Bush Quail. 

Cotumix erythrorhyncha Sykes, P.Z.S., 1832, p. 153, (Karli Valley, 
N. Eonkan); Gray, III. Ind. Zool,, II., pi. 44 (1834); Sykes, Trans, 
Z.S. II., p. 16, pi. I. (1841). 

Perdix erythrorhyncha Blyth, J.A.S.B., XI., p. 808 (1842), (S, 
India). 

Perdicula erythrorhyncha, Bonpte., Comp. Bend., XLII., p. 881 
(1866); Jerdon, B. of I. III., p. 684 (1863); Bnlger, P.Z.S., 1866, 
p. 671 (Nilgiris); Blyth, Ibis, 1867, p. 160; Blanf, ibid, 1867, p. 464, 
{Sironcha) ; Elwes, ibid, 1870, p. 628 (Cardamum Hills, Travancore); 
Fairbank, S. F. V., p. 409 (1877) (Palni Hills); David. & Wend., 
VII., p. 82 (1878), (Sholapur, Puna and Satara Hills). 

Microperdix erythrorhyncha Gould, B. of A., VII., pi. 3 (1862); 
Hume, N. k Eggs, 1st ed., p. 648 (1873); Fairbank, S, F. IV., p. 262 
(1876), (Khandala, Mahableswar). 

Microperdix erythrorhynchua Hume & Marsh., Game-B., II., p. 123 
(1879); Butler, S. F., IX.. p. 428 (1880) (Bombay); id. Cat. B. S. 
Bombay, p. 69 (1880); Davis., S. F., X., p. 411 (1883), (Nilgiris, 
Mysore, Wynaad); Terry, ibid, X., p. 479 (1887), (Pahii Hdls); 
Oates, Hume’s N. k E., III., p. 442 (1890); 0-Grant, Cat. B. M., 
XXIL, p. 203 (1893); id.. Hand. B., Game-B. I., p. 166 (1896); 
Oates., Man. Game-B., I., p. 100 (1898); Blanf., At^auna B. I., IV., 
p. 121 (1898); Davids., J. B. N. H. S., XII., p. 64 (1898), (N. 
Eanara); Oates, Cat. Eggs, B. M., I., p. 41 (1901); Bourdillon, Jour. 
B. N. H. S., XVI., p. 4 (1904), (Travancore); C. Primrose, ibid, 
XXIV., p. 697 (1916), (Nilgiris). 
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Cryptoplectron eriithrarhynchus erythrorhynchiis Stiiart Baker, 
Hand-L. B. of I. E.,‘ p. 199 (1923). 

Vermctdar Names.—Kokni lam, (Hind.); Kadai, (Tamil). 

Description, Adult il/afe.—Forehead, lores, point of chin and 
round the eye black; a broad band above the forehead and running 
back above the eye to the nape, white, sometimes spotted with black; 
crown black, mixed to a varying degree with brown and always 
brown on the centre of the occiput; upper parts brown tinged with 
olive and with large velvety black subteniiinal spots to each feather; 
scapulars, wing-coveits and innermost secondaries with white or 
creamy shaft-lines ; the coverts to the outer edge of the wing become 
more and more cross-barred with rufous ; the outer primaries are 
edged with rufous and the inner primaries barred with the same on 
the outer webs ; the bars become more definite on the secondaries 
extending across botli w^ebs ; tail feathers blackish brown, barred 
with rufous, the bam paler towards the tii^ ; posterior ear-coverts 
hair-brown; anterior ear-coveii>s, cheeks, throat and sides of neck 
white surrounded by a narrow black band : remainder of lower parts 
chestnut, the upper breast washed with the colour of the back and the 
feathers sub-tipped with small black spots ; sides of the breast, flanks 
and under tail-coverts with large subterminal blotches of black and 
with the feathers fringed with pure white. 

Colours of Soft Parts. —Irides dull gr(*y-brown, (probably in the 
young only) to brown, a light yellow-brown or hazel (in old birds 
only); bill, legs and feet rich red. Young birds have bill and legs a 
duller red, sometimes almost a brownish red. 

Measurements. —Wing 81 to 92 mm.; tail 38 to 49 mm.; tarsus 
25 510 27 mm.; culmen 14 to 16 mm. Nearly every specimen in the 
British Museum has a culmen full 15 mm. or over, but one bird from 
Travancore has it only 14 mm. 

Female. —Head and throat with no black or white, these colours 
being replaced with dull rufous ; the black marks on the crowm and 
back are much smaller ; the wings are marked with duller and paler 
rufous; the breast- is immaculate rufoas, the blotches on the flanka 
are smaller and there is little or no white on these parts. 

Colours of Soft Parts. —As in the male, but duller. 

Measurements. —Wing 84 to 89 mm. 

Chick in Down. —“ Pretty little dark things with three stripes 
of a very light cream colour extending down their backs.'" (Miss 
Cockburn.) ^ 

Distribution. —South-West India from the South of Travancore 
Northwards as far as Poona. Eastwards this little quail only extends 
throughout the various hill ranges of Mysore, Nilgiris, Palni Hills, 
Cardamon Hills, the Wynaad and throughout the Western Ghats* 
There is a specimen in the British Museum labelled ‘‘ Madras 
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'Nidification .—This Little Quail breeds at all elevations throughout 
its range in suitable localities, that is to say, round about ci^iza- 
tion, cultivation and open grassy land where there are also bushes 
and sufficient cover to hide the nests and eggs. Of nest there is really 
none at all, for the bird merely scratches a hollow in the ground 
under the shelter of a tuft of grass, a bush, or even under a clod, rock 
or boulder. It is apparently never placed in heavy cover of any kind 
whether tree forest, dense scrub or thick long grass. On the other 
hand it is occasionally placed practically in the open and not 
infrequently in among ferns, bushes and grass on the outskirts of 
gardens and compounds. 

The number of eggs laid is not quite definite. Hume certainly 
accepted 10 as the full complement, and Darling, who was a reliable 
collector, says that he took as many as this in a clutch. Miss 
Cockburn gives the number as up to 14 but this may have been 
recorded merely on the strength of native assertions, notoriously 
unreliable. Probably 10 is the utmost number ever laid, and that 
only very exceptionally, the normal clutch being 5 to 7. I have tried 
for forty years, without avail, to obtain any certain record of 
anything over 7, and all the collectors who have been so kind as to 
help me have assured me that they have been unable to find any 
clutch more numerous than this. 

Tlie eggs arc miniatures of those of the Grey Partridge, though 
tjhey average broader in pro[K)rtion. In colour they vary from almost 
white to a comparatively warm eafd-aii-laU or buff, rarely with a 
faint olive tinge. They are never as white as are many eggs of Perdh 
cula and never as deep a tint as some of the deepest eggs of Francdinus. 

60 eggs average 31’0 X 23*0 mm. and the extremes are:—maxima, 
343 X ^4*0 mm. and 31*1 x 24*3 mm.; minima, 28*1 X 22*4 
mm. and 31 *0 X 22 0 mm. 

It is difficult to define the breeding season ; probably August to 
October are the favourite months, but in Travancore Bourdillon took 
eggs in January and February and again in July to September and in 
December ; in the Nilgiris they breed from January to March again 
August to November and I have also 3 eggs taken at Kotagir :n June. 
These Quails certainly lireed twice in the year but probably most 
birds breed according to the monsoons, laying after the first break 
of the rains when insect life is most plentiful and the young 
when hatched are easily fed. 

There appears to he nothing on record £&to the male Painted Bush 
Quails domestic habits ; whether he is polygamous or monogamous ; 
what part, if any, he takes in incubation or looking after the young, 
rtc. Judging from its pugnacity alone one would expect it to be 
polygamous, at the same time, as both parents are found with the 
coveys after they are hatched it is probable that it is monogamous. 
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Habits .—The Painted Bush Quail seems to be found wherever the 
ground is broken up into low foothills and ravines and from these 
up to at least 6,000 feet or higher. It is common in the plateaus at 
2*000 feet when these are not too flat or too densely covered with 
forest but it is not found in the true plains countrias. It resorts 
to thin scnib, light deciduous forest with scanty bush and grass 
undergrowth, but its favourite resorts are cultivated tracks inter¬ 
spersed with patches of cover and with others of open waste land. 
Mr. A. P. Kinloch records it as being very numerous in the Lily 
Downs in Cochin Nelliampatty at 4,700 feet, being found round the 
edge of every shoht. He writes :— 

“ These pretty birds are absurdly tame and seem even more 
deficient in intelligence than most Gallines. By sitting on a 
rock a few yards from the shola edge early in the mornings or 
late in the evenings and keeping still, I could repeatedly have 
knocked these birds over with a stiek. They came within a 
couple of feet of my bm)ts on one occasion.” 

In the mornings and evenings it wanders about in the open, often 
on roadsides, in gardens or in cultivated fields and, except when 
breeding, is found in little coveys of half-a-dozen to a dozen birds, 
evidently consisting of the old birds and their last brood, two families 
combining their forces in a few cases. In the heat of the day the.y 
seek shelter among bushes, grass or high crops and are then very 
hard to flush without a dog and, even witli such h(‘lp, they are very 
loth to rise again a second time. 

They apj)^‘ar to be tame little birds and even when fe(‘ding in the 
open they will often run along in front of the disturber rather than 
take to wing, finally scuttling into the nearest covi^r when the danger 
Cjines too close. 

Like the rest of our Indian Ganu*-Birds, especially the more 
pugnacious ones such as this bird is, it suffers from the attentions 
of snarers and bird-catcheis of all kinds. They are c*aught in the 
I^ilg i b 1 et tra}>^ as described by Miss Cockbiirn, who writes :— 
The natives often rear these Quails as deco) birds. They 
make small square bamboo cages. In the centre is a small 
square compartment, in which the decoy bird (male or female) 
is confined. Little bars run from each corner of this inner 
compartment to the iimer (corner of the cage, thus dividing tho 
space which runs all round the former into four verandahs, 
if I may use the word. The outer sides of these, in fact of the 
cage itself, let doum, and are so arranged that, by the pressure 
of the bird’s feet on the bars, which form the floor of the verandah, 
they start up again, and enclose whatever is in that particular 
verandah. Spring c^ges of this nature are in use, I believe, in 
many parts of India, though the arrangements for springing the 
sides vary a good deal. 
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" The cage, the spring sides duly set, is placed on the ground 
in some locality where the wild birds are common. The owner 

‘ hides himself behind a bush, and begins to imitate the bird’s 
note by whistling like them. Instantly his own bird begins 
to call, and the wild ones all around answer it. In a few minutes 
these surround the cage, and rush into the verandahs to get 
at the decoy bird ; the spring sides fly up and close with a click, 
and the would-be combatants are captured. Hearing the sound, 
the Quail-catcher runs out, transfers the captured bird to his 
netted bag, re-sets the spring sides, and repeats the process.” 

Other methods she describe as foUows :— 

“ Sometimes, in addition to the spring cage, a small bamboo 
frame-work of varying length, and 3 or 4 inches in height, is 
placed upon the ground in a zigzag shape, partly or entirely 
surrounding the cage, and distant from it 2 or 3 feet. This 
little fence is pierced by numerous apertures (just large enough 
to allow the bird to pass), to each of which is attached a horse¬ 
hair noose. As this Quail prefers creepuig through any hole 
to flying over any obstacle, however low, many which escape 
the spring cage are caught in the nooses. 

l^en the natives come across a very young brood, they catch 
two or three of them, and put them into a hole about a foot 
deep, which they dig in the ground. The parent birds, finding 
that the young ones cannot come out to them, very soon drop 
into the hole, when the native, who has been watching from 
behind some bush, creeps softly up, throws a cloth ov’er the 
hole, and captures them,” 

Their flight is like that of the ordinary Quail, very direct and 
straight but much less noisy. They rise at one’s feet and whiz away 
in a bee-line from the intruder, and then tumble headlong into cover; 
sometimes the whole covey rises all together, scattering in every 
direction, at other times they rise singly at intervals but eventually 
they all collect again together, calling continuously in a soft low 
whistle. Their ordinary call is a whistle which Davi.son syllabifies 
as tu-tu>tu-tu-tutu-tutu, etc., and which he says is very ventrilo- 
quistic, sometimes sounding far away and at other times as if almost 
at one’s feet. 

They feed on grain, seeds and small insects but the young are 
at first fed almost entirely on the latter. Although so tiny, they 
are by no means to be despised as an article of diet, their meat being 
very white and sweet if rather dry. 

CrYPTOPLECTKON ERYTHRORHYNCHUS BLEWITXr. 

BlewitTs Bush Quail. 

Perdicula erythrorhyncJia Ball (Nec. Sykes), Str. Feath., II.,. 
p. 428 (1874), ( Chota Nagpur and ^tpura Hills ). 
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Microperdix UewiUi Hume, S. F., IL, p. 612 (1874), (Raipur); Ball, 
ibid, III,, p. 294 (1876), (Chota Nagpur and Satpura Hills); Ball, ibid, 
VII., p. 226 (1878), (Sirguja, Raipur, Nowagarh and Karial); Hume 
& Marshall, Game-Birds Ind., IL, p. 130, pi. (1879); Ogilvie-Grant, 
Cat. Birds B. M., XXII., p. 204 (1893); Ogilvie-Grant, Hand-B., 
Game-B. I., p. 1^ (1895); Oates, Man. Game-B. India, L, p. 104 
(1898); Blanf., Faun. Brit. Ind. IV., p. 122 (1898). 

Cryptoplectron erythrorhyncfius blewitti Stuart Baker, Hand-L. B. 
of I. E., p. 199 (1923). 

VertKiadar Names, — Sersee-lawa (Mundla, Balaghat, Chanda). 

Description, Adult Male. —Similar to M. e. erythrorhynchus, but 
generally paler and duller ; the black gorget round the white throat 
is very broken; the white sincipital line is broader, and the black 
forehead narrower; the bn)wn-grey wash on the breast is stronger 
and comes lower down and there is more white on the feathers of the 
flanks. 

Colours of Soft Parts. - Iris browm ; bill, legs and feet coral-red’\ 
(Hume). 

Measurements. —Wing 76 to 81 mm.; tail 39 to 44 mm. ; tarsus 
about 26 mm. ; culmen 13 to 14 mm. 

Fermh. —Differs in degree of colouration from that of the Painted 
Bush Quail as docs the male. 

Mexisurements.- Of the few sexed females available these are much 
the same as in the male. 

Immature Birds are like the female but show considerable white 
shaft-lining, l>oth on the breast and upper back. Young males soon 
acquire the black on the crown. 

Distribution. —Central Provinces, North and East of the range of 
the preceding bird, having been found in Mandla, Balaghat, ^oni, 
Chandpur, Raipur, Sironcha and Bastar; it occurs round about the 
SambaJpur District on the East and thence North-East through 
Manbhum and Singbhum to Hazaribagh. 

Nidijication.- -There is notliing on record about the nidification 
of this Quail, but 3 eggs sent me from Chanda in the Central Provinces 
as those of C. e. erythrorhynchus are undoubtedly those of this bircL 
They were taken on the 3l8t August 1889. and were said to have 
been laid in a scratching in thin Sal-tree and scrub jungle. Possibly 
on account of their age they are somewhat discoloured, but they 
certainly appear duller and are more olive-tinted than any eggs I have 
seen of the typical form. They measure 30-6x24*0; 32*0x23*0; 
and 30*0 x 23*4 mm. A series would probably differ from those 
of the Painted Bush Quail in averaging somewhat smaller. According^ 
to Mr. Blewitt (vide infra) the breeding season is from November to 
January, but Mr. R. Thompson says that the breeding season begins 
in June-July, and that young birds are on the wing by September. 
I twice came across this little Quail on the Ranchi District of Chota 
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Nagpore, and in both cases the coveys were of full-grown birds, 
but this was in May and June, possibly l)efore they had begun to 
think of domestic duties. 

Habits .—There has been absolutely nothing recorded about 
this Quail since the days of Hume and Marshall, when Blewitt 
wrote: 

This really pretty Bush Quail is extensively distributed 
throughout the forest tracts and scrub jungle bordering tlie various 
low hill ranges in the districts of Raipur and Bhand(!ra, and more 
sparsely in similar localities in the ^uth-Western sections only 
of the Sambalpur District. I do not believe it exists in the other 
half, at least my men and I never secured a specimen. It 
also affects, at certain seasoas, grass patches and fields near 
hills or jimgle. 

“ This Quail is invariably found associated in coveys of 
from four to a dozen, and even more. A bevy will, when suddenly 
alarmed, rise all togetlier, but, owing to their softer plumage, 
with a less noisy whirr than the other Bush Quails. Indeed 
in its habits this speci(^ is identical wdth the others ; if there is 
a difference, it is in the call notes, which, in M. bleuntiiy is more 
soft and melodious. When feedijig, cliiefly in the early mornhgs 
and evenings, they run actively about, diligently searching for 
and picking up seeds of sorts and insects. From the statcmeJits 
of the villagers and others, the period of nidification would appe^ar 
to be from November to January. It was some time in the 
former month or December tliat my men brought certain Quail 
eggs, which they positively stated to be of this species, but 
vnthoiU. the parent bird. There is, however, this fact to be 
noticed, that very young birds were shot and snared in February 
and March in the Raipur district. This Bush Quail is netted in 
great numbers in the cold and hot seasons. The flesh is very 
delicate and well flavoured.’’ 

The few birds we saw in Ranchi were in flocks of about 7 or 8 birds, 
and were put up, one flock out of a millet field, the other out of 
mixed Sal and scrub jungle which w^e were beating for Spur Fowl. 
My father bagged four birds out of the two flocks and I manfully 
missed the lot. The birds nme like Quail, one or two at a time, and 
not as Mr. R. Thompson says his did, en tnasse. They flew fast and 
straight, but not far, and tumbled down as if shot after flying for fifty 
to sixty yards, in fact they flew much as Common Quail fly but with 
a much softer whirr. They called a rather loud short whistle when 
rising and, after settling, again called to one another with a very 
^oft, low little note. 

JMx. Thompson says they soon become tame in captivity and make 
<hEcmmg pets, but that the males are very pugnacious. 
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Cryptoplectron mampurbnsis manipurbnsis. 

The Manipur Bush QiuzU. 

Perdicula manipurensis Hume, S. F., IX., p. 467 (1880), (Bases 
of Eastern Manipur Hills); Hume, ibid, XI., p. 309 (1888). 

Microperdix manipurensis Ogilvie-Grant, Cat. B. M., XXII., p. 204 
(1893); id., Hand-B., Game-B. I., p. 169 (1896); Oates Man. Game-B. 
I., p. 107 (1898); Finn, Ibis, 1899, p. 472 (Manipur); Wood, J. A. S. 
B., LXVIII., pt. 2, p. 110 (1899), (Manipur); Connor, J. B. N. H. 8., 
XVIIL, p. 496 (1906); Higgins, ibid, XXII., p. 399 (1913), (Manipur). 

Microperdix manipurensis manipurensis, Stuart Baker, Hand-L.B. 
of I. E. p. 200 (1923). 

Vernacular Naims, —Lanz-Soibol (Manipur). 

Description, Adult Male. —Forehead, roimd the eye, cheeks, chin 
and throat deep rufous chestnut; lores, a line through the eye and a 
spot behind the ear-coverts white ; ear-coverts brown ; the whole 
upper plumage dark slaty-grey barred throughout with velvety 
black ; the bais becoming bold black patches on the scapulars and 
inner secondaries • quills dark brown the outer primaries edged with 
buff and the inner primaries and outer secondaries barred with the 
same. ; neck and upper breast tishy grey with black centres, lower 
breast and abdomen rufous buff, more* grey on the flanks and each 
feather with a })lH(‘k cross formed by a black shaft line and broader 
cross bar ; under tail-coverts black, tipped and s|)otted with white. 

Colours of Soft Parts. —Iris dark brown or hazel ; bill dark grey, 
paler and yellowish at the base ; legs and f(*et orang(^ red to deep 
V(‘nnilion red, piobably darker and redder in the breeding season 
than at other times ; claws light brown. 

Measurements. —Wing 80 to 80 mm. ; tail 45 to 52 mm, ; tarsus 
about 25 to 26 mm.; culmen 14 to 15 mm. 

Weight 2*28 to 2*65 ozs. 

Female. —Like the male but duller and paler and without any 
chestnut on the head ; the rufous below is replaced by pale greyish 
buff and the centre of the chin and throat is vi^ry pale grey. 

Weight 2'37 to 2'94-ozs. 

Distribution, - Manipur, Cachar, Naga Hills and Khasia Hills. 

Nidificafion. —The only note recorded about tlie nesting of this 
bird is that of Captain H. S. Wood, quoted further on, given in the 
Journal of the Asiatic Society of Bengal, 1899, p. Ill), but these 
eggs were probably those of a Bustard Quail. Once, however, I was 
so fortunate as to take their eggs myself. 

On the 13th May 1899 whilst marching over the grass-covered 
hills on the Lere-Baladhun road in North Cachar one of these Quail 
rose from a patch of rather thin short, grass, not more than a couple 
of feet high, abnost at my feet. After bowling it over and picking 
it up I returned to my original position and hunted round on the off 
chance of a nest. A few minutes’ search reveded to my delight 
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four almost white eggs snugly ensconced in a hollow scratched in 
among the roots of the sun grass. There was no nest though a few 
scraps of grass and leaves lay scattered in the hollow where the eggs 
lay, points inward, as in the manner of Plover's eggs. These, the eggs, 
are whiter than any I have seen of Cryptoplectron erythrorhynchtM and 
are not so pointed in shape. They measure 30-4 X 24*1; 31*2 X 
23*5; 31*2 X 24*0 and 29*3 X 24*9 mm. 

Habits ,—There is so little on record about the Quail that I 
quote fully Hume's original note on his find. He writes:— 

“ Once, and once only, did I meet with this species, and that 
was near the bases of the hills in the South-Eastern portion of 
the Manipur Plain. 

“ There were two coveys—one of 6 and the other of 5—feeding 
in the very early morning in a tiny patch of ground a few yards 
square, thickly covered with large tufts of freshly springing 
elephant grass. This patch had recently been burnt; probably 
it had been fired by design, but the fire had not spread, and all 
aroimd for many hundreds of yards stretched a dense unbroken 
thicket of elephant grass, 15 feet high, and so thickly set that 
it was next to impossible to force one’s way through it. I did 
not see the birds myself as I was a few yards to the right, but 
two of my people, on whom I could rely, saw them distinctly 
as they ran into the high grass, and described them to me as 
small blackish Partridges of an unknown kind. 

‘‘ There were about two square miles of high grass covering 
very uneven and broken ground, and it seemed hopeless to beat 
it, as we had no elephants and no dogs. So sending everyone away 
quietly, I ensconced myself in the high grass on the opposite 
side of the little opening to the place at which the birds had 
disappeared, and stood patiently waiting for about two hours. 
When it became too late to hope for their reappearance (this 
kind of bird rarely feeds in the open after 9 a.m.), I recalled 
my men and set to work to try and burn the grass, as a good 
breeze was blowing; but after an hour thus wasted, we had to 
abandon the attempt. The fire would not spread, the grass 
was nearly dry, it had lost, I mean, all greenness, and nearly 
all natural moisture, but it had rained incessantly for the 
previous three days and nights and was still drizzling, and every¬ 
thing was too sodden to take fire. Naturally, I was not going 
to move \mtil I did get a specimen, so my whole camp, soldiers 
and sailors (we had a lot of boatmen), camp followers, and all 
the inhabitants of the village were turned out. First we tried 
cutting, but it soon became obvious that this would be too long 
a job. So we set to work to divide off the expanse into a number 
of irregularly sized patches, and this the configuration of the 
ground with its several ridges, along the crests of which the grass 



THJS: GAMS BIRDS OF lyDtA, BURMA AND CEYLON. 859 


grew comparatively thinly, greatly facilitated. Although we 
had fully one hundred men working with their heavy hatchet- 
swords (dahs as the Burmese call them), and working, as only 
these Easterns can, at trace cutting, it was some hours before 
we had got the ground into shape, and fully three o’clock before 
beating commenced. At dusk, by dint of our xmited efforts, 
I had knocked over six, of which we had failed to retrieve one. 
The first bird had c mvinceU me that the sj)ecie.:i was new to me, 
and what still more s irprised me was that the villagers one and 
all denied having ev“r previously seen the bird. We were one 
and all exhausted 7 ith pushing through and through the thicket, 
and were so cut and scratched by the grass and bruised with 
stumbles in the broken ground that we were scarcely able to gee 
back to our huts. But I had been v<"ry lucky. I had dropped 
every bird that rose, some of them very difficult shots. They 
had risen singly and at long intervals. 

‘‘ Next day I let every one have a long sleep, a good break¬ 
fast and a good smoko, and by 10 a.m., we were again in the 
grass. By ‘1 o'clock I had knocked down five more, of which, 
however, we failed to find one. After that we saw no more, 
and I fully believe that there were only the two coveys of 6 
and 5 respectiv<‘ly seen and counted by my people. I have 
had many hard days shooting in my life, but never any harder 
than these two. 

But what can wo think of the bird ? Can it really have been 
a purely accidental straggler from fui-ther East ? Not only did 
the villagers of the place declare that they had never pre¬ 
viously seen it, but the same was said in many other villages where 
I showed skins of it. Moreover, though I beat numbers of other 
seemingly suitable spots, I never saw another. On the other 
hand I nevt*r again had one-tenth of the number of nien beating 
any patch of grass that I had 011 those two days, and no bird ever 
rose on that occasion until it chanced to get so hemmed in bet¬ 
ween half-dozen beaters that no other alternative remained to it, 
and about ten days after I shot my nine birds, one of my men 
saw and shot one in the early dawn just as it was retreating 
into a patch of grass, ako at the foot of the Eastern Hills, but 
about ^ miles further North. 

‘‘I never heard it call, though certainly the birds go normally 
in coveys, and we separated the individuals composing these 
widely enough. 

‘‘ Those killed had fed on grass seeds, pods of a tiny wild lentil, 
and ants of various colours. In one there were tiny black frag¬ 
ments that looked like portions of the wing-cases of some cole¬ 
opterous insect.’* 
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Major Woods writes of this Quail:— 

‘‘ During my seven years of residence in Manipur I must have 
shot over 80 birds of this species there. It is by no means such 
a rare bird as Hume thinks .... The Manipuri name for 
this bird is Lanz-Soibol, literally, the Trap Quail, as the Nagaa 
snare this bird in nooses after the jungle fires. These birds 
breed in Manipur ; the egg as in all the Quail tribe is very large 
in proportion to the size of the bird, and is of a greenish colour, 
blotched with patches of brown and black. The nest is merely 
a hole scratched in the ground and there is no particular nest 
formation. 1 have only seen these birds at certain seasons of 
the year, during the rains and before the jungle fires. They keep 
to very dense jungle comjx)sed entirely of sun and elephant 
grass, and as they are great runnei-s they are very hard to see. 
It is only after the jungle fires from February to April that 
one sees these binls in any quantity. They are always in coveys 
varying in number from 6 to 8. They are great rimners and at 
first look like black rats running along the ground and are hard 
to see in the burnt grass the cokiur of which they so resemble. 
They will rise readily to dogs and after a short flight drop again 
into any patch of unbumt grass. I foimd them in greatest abun¬ 
dance in jungles adjoining nullahs in which there was a certain 
amount of water,—in fact they are always found close to water. 
Their call is a low whistle, soft in character, and this is heard 
chiefly in the evening after one has been firing the jungle, appa¬ 
rently a call for the assembly,.I have never seen 

this bird in the low hil!s. They are associates of the Common 
Francolin and where one is found the other is also in the locality. 
When running they keep very close t-o each other; in this way 
I have bagged as many as 4 in a single shot.'’ 

Mr. J. Higgins, C. S., also sends me the following interesting note on 
this Quail- 

“ I bagged 88 Hume’s Bush Quail during the nine years I was 
in Manipur, 4 in the first five years and 84 in the last four when 
I had learnt more about their haunts. My best year produced 
36 birds, and on my two best days I bagged 14 and 13 birds res¬ 
pectively, both days shooting in the same locality, at the foot 
of the hills on the East of the Imphal Valley, near where Col. 
Wilson got hLs AVood Snipe. They are to be found anywhere 
in the Manipur Valley where there is long grass and w'ater, but 
almost exclusively round the edge of the valley, near the hills, 
and away from the populous portion of the country. They run 
in coveys up to a dozen and generally when first disturb^ all 
rise together and then break up and scatter when it is difficult 
to flush them again, though they do not seem to run far. One day 
when shooting with Col. Cole we came on a piece of grazing ground 
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and stream that was thick with different kinds of Quail and we 
shot 13 Blue-Breasted Quail, 4 Bustard Quail, 9 Hume's Quail 
and 2 Turnix ccmmunis-japonica. We were shooting with 
beaters and dogs, and one covey of Hume's Bush Quails furni¬ 
shed us with excellent sport. This particular covey instead 
of rising all in a bunch got up by ones and twos flying right 
across ns so that we succeeded in shooting and picking up nine 
out of the whole covey of eleven. 

“ In the open they fly strongly and at a fair height, 6 or 8 feet 
off the ground. In long grass, however, or a jungly stream they 
soon drop and give rather difficult shots. I have not noticed them 
when running, so cannot say if they separate or keep together. 

“ The flesh of Hume's Bush Quail, which is distinctly a table 
bird and nearly as big as a Common Quail, is pure white through¬ 
out, and I consider it the best eating bird I know, better than 
Florican, Garganey Teal or Jungle-Fowl. 

“ I never saw it out of tlu: Manipur Valley and its tributary 
valleys.'’ 

CrYPTOPLECTRON MANIPURENSIS INGLISI. 

Primrose s Bush Quail, 

Microperdix imjlisi Ogilvi(?-Grant, Journal B. N. H. S., XIX., p. 1 
(1909), (Goal])ara, Assam) ; Inglis, ibkl, pp. 2, 3 ; id., XIX., p. 993 
(1910); id., ibid, XXVII., p, 151 (Jalpaiguri, Bengal). 

Microperdix manipureusis Thornhill, Journal B. N. H. S., XV., 
p. 527 (1904), (Alipur Duars). 

Microperdix mauipurensis inglesi Stuart Baker, Hand L. B. of I. 
E, p. 200 (1923). 

Vernacular Names.— KaJn Goondri (Assamese). 

Description, Adult Male. —Differs from G. m. mamjmrensis in being 
somewhat paler aOd less boldly marked with black both above and 
below. 

Colours of Soft Parts. “ Bill dark grey, base of mandible lighter and 
in some spi'cimens this is tinged with yellow; tarsus orange-red, toes and 
back of tarsus lighter, claws light brown. Iris brown.’' (C. M. Inglis). 

Measurements. -The same as in C, m. manipurensis. 

Female. —Differs fiom the female of C. m, manipurensis in being 
paler and more grey and in having the black markings smaller and 
less conspicuous. 

Colours of Soft Parts. —As in the male. 

Young,- Browner than the adult, but more heavily marked with 
black. Bill above dark grey, with pale tip and base to lower mandible; 
tarsus fleshy. 

Distribution. —The foot hills and adjoining plains of the Eastern 
Duars, Jalpaiguri, through Assam North of the Brahmaputra as far 
East as Sadiya where a specimen was shot by Mr. J. Needham. 
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Nidijication, —Unknown. 

HaUts .—This bird was first obtained by Thornhill in the Alipur 
Duars and identified as Af. manipuremis. Later several were obtained 
by Mr. A. M. Primrose and Mr. Ch. M. Inglis, specimens being sent 
home by the latter which were namtd after him by Mr. Ogilvie-Grant. 

Mr. Inglis thus writes about this little Quail:— 

‘This Quail is the commonest quail got in that garden'* (Momai 
in Goalpara), but on account of the nature of the jungle it 
frequents it is seldom seen and is difficult to get. They are 
found in damp, dense ekra jungle which grows in the nullahs, 
and when these get inundated during the rains, they move into 
higher pieces of ekra and also into the sungrass. We have 
never seen them on absolutely dry ground except when feeding; 
at other times they keep exclusively to the damp nullaLs. Our 
observations are mostly confined to the cold weather, and up to 
April, as after that the jungle is too heavy to walk through or 
have beaten. They are excessively local birds, only certain 
patches of jungle holding them, and they frequent the same spot 
year after year. Although there may be, what appears to us, 
identical patchas of ekra in the same nullahs and which one would 
think should contain these quails still none will be found in them. 
One soon gets to know which patches are worth beating and which 
not. Many of these birds must get destroyed in the fierce fires 
which rage in that part of Assam during the early part, of the 
year. A good method of getting these birds is as follows :— 

“ A day or two before the beat takes place bum patches in 
the nullah, leaving those wliich contain the birds. This has 
to be done carefully. This thinning of the jungle gives one 
a better chance, as it gives the birds fewer places to put up in 
when flushed and also fewer wounded birds get lost. Without 
doing this it is very difficult indeed to retrieve wounded birds 
as they run a lot and have a knack of getting over the ground 
at a good pace*. A good dog or two would of course be of great 
service both for retrieving and putting up the biids. Burning 
the grass in front of one as one goes along is of no use, as the 
birds only run before or else through the fire and will not take 
to flight. They are usually seen in coveys of 4 to 6, but during 
March and April they collect into larger ones from 6 to 12 birds 
or perhaps even more. On the 28th March Mr. Primrose wrote 
that they were exceedingly plentiful and that he picked up 4 during 
one evening’s stroll. The coveys separate on being disturbed, 
some flying ahead and others back over the beaters. They are * 
not difficult to flush a second and even a third time with a suffi¬ 
cient quantity of good beaters. At first they rise up into the 
air and they go off with a straight, steady flight, for about 60 
yards and then drop suddenly. This habit they have of thus 
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dropping often makes one believe one has missed one^s bird 
instead of which it is probably stone dead where it fell, whereas 
those one thinks are lolled have merely dropped and run away. 
On touching the ground they either start running at once or else 
if the beaters are close up they will squat. It is most difficult 
to spot them either running over or squatting upon the burnt 
grass, for their colour matches that of the ash most perfectly. 
When they squat they sit very closely being sometimes picked up 
alive by the beaters. Their note is like that of the Painted Bush 
Quail {Milcroperdix erythrorhynchus) and is often uttered when 
the covey separates. As far as we could observe, males out¬ 
numbered females. Their food consists principally of seed. They 
are very occasionally flushed from the edges of the tea. We on 
several occasions came upon coveys feeding in the open on the 
burnt groundup to about midday and probably during dull wea¬ 
ther they feed there all day. With fair luck and straight powder, 
two men, one taking each side of the nullah, ought to be able 
to account for every bird in it. Our biggest bag for a morning was 
8 birds, but that I am certain could be easily beaten in a place 
like Momai. They are known by the name of Kah goondri a^' 
Momai Tea Estate where all our specimens w(‘re obtained. Adults 
showed signs of breeding in the beginning of March, and we 
were fortunate enough to obtain a fully fledged young one on the 
11 th January.’’ 


(To he continued,) 
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A HAND-LIST OF THE SNAKES OF THE 
INDIAN EMPIRE. 

By 

P. Wall, c.m.g., c.m.z.s., f.l.s., f.a.s.b., h.c.z.s.i., 
Colonel, i.m.s. 

{Continued from page 632 of this Volume*) 

Part 111. 

Family.— COLUBRID.<35— (Continued.) 

Subfamily.—COLUBRINiK. 

205 (368) Llopeltls scrlptua (Theobald.) Theobald^a Smooth Snake. 

Ablabes scriptua. Boulengfr^ Cat. Vol II, 1894, p 284 ; Sclater LiU 
8n* Jnd. Mua., 1891, p 18. 

Type. —In the Indian Museum from Martaban. 

l^gih .—451 mm. (1 foot, 5J inches). Tail, 145 mm. (5| inches). 

Lepid. —Oostals. In 13 rows in the whole body length. Ventrals. 

146. Anal. Divided. Subcaudals. 88. 

Distn. — Burma. Martaban. 

Note, —Malcolm-Sraith’s authority for the Malay Peninsula. 
North of Kra, is not known to me. 

2c6. (Nil.) Llopeltls Stollczka (Sclater.) 8tolizckd*a Smooth Snake. 

Ablabes stoliczkro Boulewjer, Cat. Vol II, 1894, /> 281 ; Sclater, 
List Sri. Ind. Mus. 1891, p 18; Wall, Bomb. N* H. J. Vol 
XIX, p 350. 

Lepid. —Ventrals. 148 to 164. 

Distn. — Ea^n Himalayas. Sikkim. (Darjeeling Dist. F. W. 
Mungpoo. Bombay colln.) Assam. Naga Hills. (Samaguting. 
lud. Mus.) Burma, Karen Hills (Bia-po.) 

207. (370) Llopeltls doria (Boulenger.) Doria's Smooth Snake. 

Ablabes dorise Boulenger, Cat. Vol II, 1894, p 279 ; Sclater^ List. 8n. 
Ind. Mus. 1891, p 18. 

Lepid. —Ventrals. 160 ? to 187. Subcaudals. 74 to 80. 

Distn. — Assam. (Boulenger.) Burma. Kachin Hills. Manipur. (Ind. 
Mus.) China. Yangtse Valley (F. W.). 

208. (369) Llopeltls frenatus (Ganther.) Jerdon's Smooth Snake. 

Ablabes frenatus Annandale, Bee. Ind, Mus, \^\2, pp 37, 47 and 53; 
Boulenger, Cat, Vol //, 1894, |>280; Sclater, List. 8n. Ind. Mus. 
1891, p 18; Wall, Bomb. N. H. J. Vol XVIII, p 328. 

Lepid. —Hubcaudals. 87 to 97. 

Distn. — Assam. Abor Hills. Khasi Hills. Burma. Mansi. (Lat. 24*7®. 
Long. 95*7® Bombay colln.) 

Note. —Boulenger has already questioned the authenticity of the 
localities of specimens labelled Afghanistan and Mesopotamia in the 
British Museum. Murray refers to a specimen from Sind. (Vert. 
Zool. Sind. 1884, p 376.) The specimen was not in the Quetta 
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Museum whou I examined the collection nor in tho Karachi 
MuHOum. This collection includes snakes fiom many parts of 
India, such as Pledrurus perrotetif Sihjhuni oc^llata^ Cylindrophis 
rufwt, etc. Sind is to b(‘ discredited. I have seen one specimen in 
the Indian Museum from Assam, and acquired six, tluoo from 
Shillong, and three from Cherrapunji. 

209. (307) Ltopeltls calamarla (Gunther.) Giinthera Smooth Snake* 

VblabcB calamana. Boulenger^ Cat. Vol //, 1894, p 282 ; Sclater^ lAsL 
Sn. huL Mv^. 1891, p 18; Fergnson, Bomb. N. //. J. Vol XIV, p 
386 ; Fearless, Spol. Zeylan. 1909, p 54; Sarasin, Zool. Jahr. Jena. 
1910, 128; Wall. Bomb. N.H.J. Vol XXVI, 569; Willey, SpoL 

Zeylan. 1906, p 233. 

Liopeitis oalamaria. Wall, Oph. Tap. 1921,;) 251. 

Ventral8. 126 to 163. Subcaudals. 53 to 76. 

Distn. — Eastern Himalayas. Buxa Dooars. (Bombay colln.). Western- 
Himalayas. Songara, Gonda i)ist. Kurkhana, Pilibhit Dist. Melan- 
ghat, Aimora Dint. (Ind. Mus.) Hills of Peninsular India. Surguja, 
Chota Nagpur Dist. (Ind. Mus.) Western Ghats. (Mahablealiwar, 
Bombay colln. Mysore Plateau. F. W. Tjnnevclly. Ind. Mus.) 
Ceylon, 

210. (371) Ltopeltls rappl (Gunther.) Rapjis Smooth Snake, 

Ablal)e^ ruppi, Boulenger, Cal. Vol II, 1891, p 282 ; Sclater, List, S. 
Ind. Mas. 1891, p 19; Snrasin, ZooL Jahr, Jena. 1910, p 140 ; Hall, 
Bomb. N. II. J. Vol XIX, p 351. 

Lepid. —JSulwaudals. 60 to 76. 

Distn .— Western Himalayas. Simla. (Ind. Mus.) Eastern Himalayas. 
Nepal to Sikkim. 

211. (Nil,) Liopeitis hamptoni (Boulenger.) Hamptons Smooth Snake, 

Ablabes hamptoni. Boulenger, Bomb. N. H. J. Vol XIII, p 553. 

Type. —From Mogok, m the British Mus(Mun. 

Length.-;],01)0 mm, (3 f<‘et, 5| iiichc's). Tail, 220 mm. (8J inches). 

Lejnd. —('ostals. In 15 rows at midbody. Vcntrals. 194. Anal» 
Entire. Subcaudals. 76. 

Disin.—Burma. Mogok, Rub> Mines. 

212. (372) Ltopeltls nicobariensts (Stoliezka.) The Nicobar Smooth Snake 

Ablab's nicobariensis. .Annandalt, J.A. S,, Beng., 1905,/) 175; Boulenger, 
('at. Vol //, 1894, p 285 ; Selntei, List. Sn, Ind. Mus. 1891, p 19. 

Type.— lu the Indian Museum from Gamorta. 

Lepid.’ Ventrals, 188 on right side, 186 on left. Subcaudals. 86. 

Distn.—Is icobar Islands Caniorta. (No 7201. Ind. Mus.) 

Genus .—("alamaiua Bote. 

213. (332) Calamarla pavimentata Bumeril and Bibron. DunmiVa Snake. 

boulenger. Cal. Vol II, 1894, p 318; Prater, Bomb. N. II. J, Vol XXVI, 
p 684 ; Wall, Bomb. N. H. J. Vol XXVI, p 806. 

Lepid ,—Vcntrals. 140 to 200. 

Distn.--Assam. Garo Hills. (Tura. Bombay ooUn.) Burma, Chm-Hills. 
Pegu. ( ? Hills.) Siam. IndO’China. Lao Hills. China, Canton. Yangtso 
Valley. Malay Peninsula. Ponang Hill. Pahang. Perak« ProT, 
Wellesley, Malay Archipelago. Java. 


3 
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Serie8.-OPI8THOGLYPaA* 

SuWaiiiily.--HOMALOPSINili:. 

Genua—-H ypsiehina Waller. 

214. (466) Hypairhina plumbea (Boie.) Boie's Water Snake, 

Hypeirhina plumbea. Bovkfngtt, Cat. Fol 111, 1896, p 5 ; ‘Sclater, 
List, 8n, Ind. Mus, 1891, p 54. 

Lepid, —Ventrals. 117 to 139. 

Dietn, — Burma, Mandalay. (Stoliozka.) Pyawbwe and Rangoon 
(Bombay oolln.) Thayetmyo. (Theobald.) Meiktila. (F. W.) 

Siam, Patani. Pachebone. Indo-China, China, Southern Provinces 
and Coastal Islands. Formosa, Malay Peninsula, Penang. Tahkamen* 
Malay Archipelago, Java. Borneo. Celebes. 

215. (467) Hyptirhina enhydris (Schneider.) Schneider's Water Snake, 

Helicops indicus. Anmndale, J, A, S„ Beng., 1905, p 211. 

Hypsirhina enhydris. Bmilenger, Cat, Vol 111, 1896, p 6 ; D'Abreu, 
Bomb, N, H, J, Vol XXI1, p 203 ; Sarasin, Zool, Jahr, Jena, 1910, 
p 131; Sclater, List, Sn, Ind, Mus, 1891, p 54 ; Wall and Evans, 
Bomb, N, H, J, Vol Xlll, pp 348 and 616 j Wall, Bomb, 
N, H, J, Vol XIX, p 831; I, c, Vol XXI, p 1017. 

Length, —972 mm. (3 feet, 2J inches). (Captain Frere in a private 
letter, dated July 1911. Locality, Minbu. Burma.) 

Distn, — Peninsular Imdia, North-East litoral, North of the Godavery 
River. Anakapalle, Vizagapatam. (Riissell.) Orissa, Bcrhampore. 
(F. W.) Pui’i. Kendrajmra. (Ind. Mus.) Bengal, Manbhum, Calcutta, 
and Sunderbunds. (Ind. Mus.) Burdwan. (I)’Abreu in private 
letter.) Behar. Darbhanga. Siripur. (Ind. Mus.). Gonda, Oudh. 
(Bombay colln.) Patna. (B’Abrcu in private Jotter.) Jalpaiguri. 
(F. W.) Assam, Goal para and Cachar. (Ind. Mus.) Dibrugarh. 
(F. W.) Burma. Fi’om Mandalay (Ind. Mus.) in the North, to Tavoy 
(Ind. Mus.) in the South. Siam. Bangkok. (Bombay colln.) Patani. 
Cochin-China. China. Southern Provinces and Coastal Islands. 
Malay Peninsula, Kedah. Penang. Singaix)rc. Malay Archipelago 
Borneo. 

Note. —Both Ilowcr and Boulenger mention Ceylon within its habitat 
but I can find no authority for this. Possi bly it has been confused with 
Helicops schistosus, a mistake I have discovered in examining various 
collections. 

216. (468) Hypsirhina blanfordi Boulenger. IFa/er 

Boulenger, Cat. Vol 111, 1896, p 10; Sclater, List, Sn. Ind. Mus. 1891, 
p 56. 

Type.^ln the Indian Museum. Locality dubious. 

Lepid. —Ventrals. 122 to 125. Subcaudals. 33 to 45. 

Distn. — Burma, Pegu. (Blanford.) Bassein ? (Sclater.) 

217. (469) Hypsirhina sleboldl (Sohlegel). Siebold's Water Snake, 

New Homalopsid," Drickman, Bomb, N, H, J, Vol 1, p 24. 
^Ferania sieboldi. Murray, Bomb, N, H, J, Vol I, p2l9, 

Hypsirhina sieboldi. Boulenger, Cat, Vol 111, 1896, p II ; Sarasin, 
Zool, Jahr, Jena. 1910, p 144; Wall, Bomb, N, H, J. Vol XI, p 132; 
I, c, Vol XVIII, pp US and 920. 

Length, —775 mm. (2 feet, 6J inches). 
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Lepid, —Costals. In 27 to 33 rows. VentraJs. 143 to 158. Subcandals. 
43 to 56. 

Didn^^-Peninaular India. Malabar Coast. Travancore. (F. W.) 
Bombay. (Brit. Mus.) Canges River System. Delhi. (F. W.) Agra. 
(Ind. Mus.). Saugor. (Bombay colln.) Fyzabad. (F. W.) 

Ohamparan. (F. W.) Patna. (D’Abreu in private letter.) Monghyr. 
Pumeah. (Ind. Mus.) Pusa. (Bombay oolln.). BrahmaptUra River. 
Samaguting. (Ind. Mus.) Mymensingh, (Bombay colln.). Rangoon 
River. Pegu. (Ind. Mus.) 

Note. —I discredit Penang on Cantor’s authority for reasons cited in 
the note to Typhlops hoihriorhynchus. 

Genus.—H omalopsjs KuM. 

*218* (464) Homalopsit buccata (Linn^.) IPa/er 

Bouletiger, Cat. Vol lII,lS^,p 14; Sdater, List Sn. Ind. Mus. 1891, 
p53. 

Wall and EvanSy Bomb. N. H. J. Vol XIIJ, pp 349 and 616; 

Wally Bomb. N. H. J. Vol XVI, p 388. 

Length. —1,310 mm. (4 feet, 3i inches). 

Lepid. —Ventrals. 157 to 173. Subcaudals. 65 to 106. 

Distn. — Burma. Lower reaches of the Bassein, Rangoon and Moulinein 
Rivers, and adjacent tanks. Siam. Indo China. Malay Peninsula. 
Malay Archipelago. Sumatra. Java. Borneo. 

Genus.—H ueeia Daudin. 

1799 Hydrus, Schneider, pari. Hist. Amph. I, p 246 [type. II. platurus (Linn^)]. 
1801 Flaps. Schneider, pari. Hist. Amph. /i,/)301 [type E. marcgram ( H ied)], 
1803 Hurria. Daudin, Hist. Nat. Rept. V,p 281 [iyjte H. bilhmita^H. rhynchops 
{Schneider) J. 

1803 Coluber, {non Linn/*, 1766.) Daudin, Hist. Nat. Rept. VII, p 167. 

1820 Python, {non Daiulin, ISOli.) Merrem, Tfrti. Sysi. Amph., /> 89. 

1826 Homalox)8i8. {non KuM, 1822) Fiizinyer, N. thss RepL, p 55. 

1829 Cerberus. Cuvier, Reyne. Anim. II, p Hl[tf/pe Colufmr cerherus-^H. rhynchops 
{Schneider) ], 

219. (466) Hurria rhynchops (Schneider.) The Dog-faced Water Snake. 

Cerberus bceformis, Blyth, And. Islanders, pp 365 and 366. 

Cerberus rhynchoiw. Alcockand Rogers, Proc. Roy. Sor.^ 1902, p 449 ; 
Anruindale, J. A. S. 1905, p 176 ; Mem. Ind. Mus. 1915, p 170 ; 
Boulenger, Cat. Vol III, 1896, p 16; Ferguson, Bomb. N. H. J, Vol 
X,pli; “ Kestval,'' Bomb. N. H. J. Vol I, p 173; Sdater, List. Sn. 
Did. Mus. 1891, p 54; Sarasin, Zool. Jahr. Jena. 1910, p 131; Wall 
and Evans, Bomb. N. II. J. Vol XIII, pp. 345 and 612 ; WaU, 
Bomb. N. H. J. Vol XVI, p 307 ; lx. 1919, p 89. 

Hurria rhynchops. Wall, Oph. Tap. 1921, p 267, 

Length. —991 mm. (3 feet, 3 inohea). 

Le^. —Ventrals. 122 to 160. 

Distn. —Coasts and tidal Rivers from Bombay to Indo-China. Ceylon. 
Andomans. Nicobars. Malay Archipelago. Sumatra to Celebes. 
Philippines. Formosa. 

Note. —One was brought to me in Bangalore on the 22nd of July 1920 
by a snakeman, who tried to convince me he had procured it locally 
He eventually confessed that he had captured it on the West CoosL 
^‘Nilgiris’* as the locality of a specimen in the British Museum 
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presented by Mr, Theobald may be similarly explained. In every 
case where a snake has been acquired through snakemen tho fact 
should be recorded. 

Genus—G erakdia Gray. 

220. (471) Gerardia prevostlana (Eydoux and Gcrvais.) Gerard's Water Snake,^ 

Bo^denger, Cat. Vol ///, 1896, p 20; Phipson, Bomb. N. H. J. Vol IX, 
p 480; Wall and Emits, Bomb. N. H. J. Vol XIII, p 616 ; Wall, 
Bomb. N. H. J. Vol X VI, p 307 ; Oph. Tap. 1921, 262. 

Ijepid. —Ventrals. 145 to 166. Subcaudals. 29 to 36. 

Diatn .— CoaHs arid Rivera of India. Alibag. (Bombay colhi.) Bandora. 
(Brit. Mus.) Cannanore. (F. W.) Burma. Rangoon. (F. W.) Pegu. 
(Brit. Muh.) Amherst. (Ind. Mus.) Ceylon. Kelani River, 

Note. -Tha Ceylon record, though disputed, is on tho authority of 
Ferguson, a tliorouglily reliable obs€*rver. Further I found a spe'oi- 
men labelled Kelani River in the Colombo Museum obviously the 
onereferrtd to by that authority. 

• Gtmiis.—F ordonia Gray. 

221. (470) Fordooia leucoballa (Schlegel.) Fordon\<i Water Snake. 

Annandale, J. A. S., Beng., 1905, p 176; Boulenger, Cat. Vol III, 
1896, p 21; Sclater, List. Sn. hid. Mus. 1801, p 55 ; Wall and Evans, 
Bomb. N. H. J. Vol XIII, p 347. 

Distn.—Rivers and Coasts from the Siindetbunds to Cochin-China. 
Bengal. Sunderbunds. (Ind. Mu.s.) Burma. Rangoon. (Theobald.) 
Watya. (Wall and Evans.) Moulmein. (Bombay colln.) Nicobars, 
Cochin-China, Malay Petiinsula. 8inga|H)re. Penang. Malay Archie 
pelago. Java. Borneo. Ceram. New Guinea. North Auelralia. 

Genus.—C antobia Girard. 

222. (472) Cantorla violacea Girard. Cantor's Water Snake. 

Boulenger. Cat. Vol III, 1896, p 23 ; Sclater, List. Sn. Ind. Mus. 1891, 
;>56; Wall and Evans. Bomb. N. H.J. Vol XIII, p 611; Wall, 
Bomb. N. U. J. Vol XXIII, /> 126. 

Length. —1,220 mm. (4 feet). 

Lepid. —Ventrals. 241 to 284. SubcaiulaJs. 52 to 60. 

Distn,-^- Rivers of Burma. Irrawadi. (Wakt‘ma.) Moulmein. Amherst. 
Andaman 's (F. W.) Malay Peninsula. Singapore. Malay irchipelago, 
Borneo. 


Genus.—HIeisTEs <Iray. 

223. (473) Hipistes hydrlnus (Cantor.) Gray's Water Snake. 

Boulenger. Cat. Vol III. 1896, p 24 ; Sclater. List. Sn. Ind. Mus. 1891, 
p 56 ; Wall and Evans, Bomb. N. H. J. Vol XIII, pp 347 and 610, 
Lepid.- Ventrals. 153 to 172. Subcaudals* 21 to 35. 

I)i.stn.—Coasts and tidal rivers of Burma. Rangoon River. (Watiya. 
Rangoon. Pegu.) Tliaton. Moulmein. Amherst. Mergui. Malay 
Peninsula. Selangor, Penang. Kedali. Singapore, Siam. Bangkok. 

Genus.—T arbuphis Fleisch mami. 

22i. (Nil) Tarl OphU rhinopoma (Blanford.) Blanford's Cat Snake. 

Dipsas rhinopoma. Blanford, Ann. and Mag. N. II. (4) XIV, 1874, p 
34; Sclater, List. Sn. Ind. Mus. 1891, p 48. 

Dipsadomorphus jollyi. Wall, Bomb, N. H. J. Vol XXIII, p 107, 
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Tarbophis rhinoponia. Bouh.ngerf Bomb. N. H. J. Vol IX, p 325 ; 

Cat. Vol HI. 189(5, p 50. 

Type. —Kroin Karman. In the Tnilian Museura. 

Lfy>tV/.--ro8tnls. lu 21 to 25 rows to behind midbody, reducing to 17 
before the vent. Ventrals. 247 to 280. Anal. Entire. Subcaudals. 
70 to 99. 

J)i.ifn.~~Sind. Baluchistan. Kacha Thana. Mii-anwhah, Tochi Valley. 
Persia. 


Dtpsadomorphus Fiizinqer. 

1827 Bipsas. (non Laiaenlu 17(58.) Boie, part Isin, p 548. 

184.3 I)jpsadomorphu«. Fitzinycr, Syat. Reply p 27 [type D trigonatus (Schn- 
eidei )]. 

^225. (418) DIpsadomorphuf multlmaculatus (Bole.) The Argus Cal 

Snake. 

DipsaH miiltimaculatiiM. Boulenger^ Faun. Bril. hid. Rept., 1890, p 
360; Sciniery List. Sn. Jnd. Mns., 1891, p 40. 

Dipsadomorphus inultimaeiilatns. Annundahy J. A. S., Beng.. 1904, 
JO 210; Boulfngeryt'al. }’ol 11 fy 1896, p 6.3; Wall ayid Emus, 
Bomb. N. H. J. Vol A7//, pp 346 and 615 ; Wally Bomb. N. II. 
J. Vol Xflly p 534 ; /. c. Vol XX T, p 525. 

Length.'--001 nirii. (3 feet, 3J incheH). 

Hpid. —Costals, In 19 rows to behind midbodv, 15 two heads-lengths 
before the vent. Ventrals. 202 to 245. Suboaudals. 80 to 111. 
Di^tfn. — Eastern Bengal, (/hittagong. (V.Vif.) Burma. As far North as 
Mandalay. (Bombay colln.), and Bouth to Moulmein. Shan States. 
Siam. Pachebon. Pitsanuloke. Sanam Cheng. Bangkok. Jndo-China. 
China. South(‘rn Provinces and Coastal Islands. Fumiin. Canton. 
Hongkong. Malay Peninsula ? Penang, ((-antor.) Malay Archie 
jjelago. Sumatra. Java. (Glebes. 

Note.' -T attach a query to the Malay Peninsula for reasons (ated in 
the note to Natrir parallelus. Cantor apjx*ars to be the only 
authority for this locality. 

220. (445) Dipsadomorphus barnesl (diinther.) Barnes"s Cat Snake. 

Dipsas barncsi. Ahercromby, Sn. of ('eyhn^ 1910, pp 47 arid 78 ; Spol. 
Zeylan. 1911, p 206; BonUngeVy Faun. Brit. Jnd. Rept. 1890, p 
359 ; Willei/y Sjxd. Zeylan. 1903, p 81 ; f. c. 1906, p 233. 
Dipsndomorphiis barncsi. BoulengeVy Cat. Vol Illy 1896, p 73; 
Sarnshiy ZooL Jahr. Jena. 1910, p 127 ; Wall, Oph. Tap. 1921, p 
283. 

Lepid. —Costala. In 19 rows to behind mid body, reducing to 15 two 
hea^ls-lengths before the vent. Ventrals. 208 to 220. Subcau- 
dals. 99. 

Distn. — Ceylon. Ganganiwa. 

Note. —J have examined the type, and the only other known specimen 
in the Colombo Museum. 

227. (Nil) DIpsadomorphus quincunciatui Wall Walls Cat Snake. 
Wall Bomb. N. H. J. Vol XVIII, p 272 ; I c. Vol XIXy p 833. 

Type.—In the British Museum from Tinsukia near Bibrugarh, Assam. 
Length. —1,055 mm. (3 feet, 5.J inches). 

ZeptV/.—Costals. In 19 rows to behind inidbody, 15 two hcAds-lengths 
bc»fore the vent. Ventrals. 237 to 242. Anal. Bivided. Suboaudals. 
118. 
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TinBukia and Rangagara* both near Dibmgarlh 

Notes, —1 have seen two examplee the only ones known* 

228. (446) DtpsadoiBorphiis ceylonenals (jhuither* OUrUhes^s Cat Bmhe^ 

Dipsoa ooyloneneis, Abercromby, 8n, of Ceylon. 1901, pp 49 and 77 ; 
Spot, Sieylan, 1911, pp 205 and 207 ; Ferguson, Bmh, N* H. J 
Vol X, p 73 ; PearleM, Spot, Zeylan, 1009, p M; WUky, Spol„ 
ZeyUm, 1903, p 82. 

BipsMomorphus oeylonensis. Boulenger, Cat. Vol III, 1896, p 66 
(part .); IfaW, Rec. Ind. Mua, 1909, p 152 ; Bomb, N. H, J, Vot 
XXVI, p 570; Oph, Tap, 1921, p 278. 

I Length. —14J83 mm. (4 feet, 2\ inches). 

Lepid. —Oc^tals. In 19 rows to behind midbody, 13 or 15 two heads- 
lengths before vent. Ventrals. 214 to 235. Sutoaudals. 91 to 111. 

Distn.—Western Chats, From Matheran to Travanoore. Ceylon,. 
Hills of Central and Sabaragamuwa Provinces. 

Note, —Has been confused with beddomei, nuchalis, and andamanensis, 
I have examined 82 examples. Annandale (Rec. Ind. Mns. 1909, 
p 281) contests my view that these four “ forms ” are entitled to rank 
as species, and I expect many others to accept his view in opposition 
to mine, which I adhere to. In the circumstances it is open to 
those who agree with Annandale to relegate beddomei, nuchalis, and 
andamanensis to the rank of varieties of ceylonensis, 

'229. (446) DIpMdomorphus beddomei Wall. Beddome's Cat Snake, 

Bipsas ceylonensis. Abercromby, Spol. Zeylan. 1911, pp 205 and 207, 
Boulenger, Faun, Brit, hid, Kept, 1890; p 359 {part); Ferguson^ 
Bomb. N, H, J, Vol X, 1895, p 73 ; Willey, Sjxd. Zeylan, 1903 

p 82. 

Dipsadomorphus ceylonensis. Boulenger, Cat, Vol lit, 1896, p 66 
{part ); Wall, Rec, Ind, Mm, 1909. p 152. 

Dipsadomorphus beddomei. Wall, Spol, Zeylan, 1921, p 406 ; Oph, 
Tap, 1921, p 282. 

Length ,— 1,232 mm. (4 feet and J an inch). 

Lepid ,— CostaJfl. In 19 rows to behind mid body, 15 or 13 two heads- 
lengths before the vent. Ventrals. 248 to 266. Subcaudals, 111 
to 129. 

Distn .— Western Chats, Matheran to Travancore. Canjam Diet. 
(Berhampore close to Hills.) Ceylon. C. Prov. (Kandy. Peradeniya.) 
N. Prov. (Mullaitivn). 

Note .— I have examined 13 specimens. 

230. (449) Dipsadomorphus hexagonotus (StoUezka) (non Blyth) The 
Taumy Cal Snake. 

Dipsas hexagonotus, Anderson, P. Z. S, 1871, p 185 (part); Boulenger, 
Faun, Ind. Repf. 1890, p 361 {part); Stoliezka, J. A, 8,, Beng., 1870, 
p 198 (iHiTt); Wall and Eva7is,Bo7nh. N. H. J, Vol X///, pp346 and 
615. 

Dipsadomorphus hexagonotus. Boulenger, Cat. Vol III, 1896,p 65 
{part); Venning, Bomb. N, H. J. Vdl XX, p 342 ; Wall, Rec. Ind, 
Mm. 1909, p 154. 

Length ,— 1,016 mm. (3 feet, 4 inches). 

Lepid. —Costols. In 19 rows to behind midbody, 15 two heads-lengtha 
before vent. Ventrals. 221 to 246. Suboaudale. 89 to 107. 

Distn. — Burma, From Bhamo in the North to Tenaaserim (Kawkareit) 
in the South. Chin Hills. (Haka.) S. Shan States. (Taunggyi.) 
Andamans, 
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i\ro^6.-<-Tiu8 is not the snake described by Bl3rth as hexagonoiua. (J. 

S., Beng., 1850, p 360.) Hia type specimen (No 8048 in the Indian^ 
Museum) is a young Z). cyaneua (Dumeril and Bibron). It is pro¬ 
bable that the specimens reported from Siam, Cochin-China and the* 
Andamans are hexagonottuif but precise details regarding the lepidosis*^ 
are wanting. I have examined 22 examples. 

231. (444) Dipandomorphtti trigonatus (Schneider.) The Common Cat 

Snake or Oamma Snake, 

Dipsas gokool. Phipson^ Bomb, N, H, J, Vol II, p 247 ; Traill, 
Bomb, N, H. J. Vol IX, p 499. 

Dipsas trigonatus. Boulenger, Faun, Brit, Ind, Kept, 1890, p 360; 
Ferguson, Bomb, N, H, J, Vol X, p 73; Sclaler, List, Sn, Ind, Mus, 
1891, p 45; WaU, Bomb, N, H, J, Vol XVI, p 307. 

Dipsadomorphus trigonatus. Annandale, J, A, 8., Beng,, 1904, p 209;. 
Boulenger, Cat Vol III, 1896, p 63; AfuUan, Bomb, N, H, J, Vol 
XVIII, p 919; Nurse, Bomb, N. H, J. Vol Kill, p 340; Saramn, 
ZooL Jahr, Jena, 1910, p 144; Wall, Bomb, N. H,J, Vol XV, p 524 ; 
Ic, Vol XVIII, pp 120 and 543; I, c, Vol XIX, pp 267a and 
352 ; I, c, Vol XX, pp 864 and 1038 ; I c, Vol XXVI, p 569; Oph. 
Tap, 1921, p 269. 

Length, —940 mm. (3 feet, 1 inch). 

Lepid, —CoHtals. 21 to behind mid body, 15 two heada-lengths beforo^ 
vent. Ventrain. 206 to 256. Subcaudals. 75 to 96. 

Distn,—Peninsular India, To the Himalayas. Punjab, Sind. 

Baluchistan, Transcaspia, N, W, Frontier, WeMem Himalayas, 
Subathu. (Ind. Mus.) Almora. (F. W.) Eastern Himalayas, Sikl^. 
(F. W.) Bengal, Ah far East as Calcutta. Ceylon, Uva Prov, 
(HaldamuUe. F. W ) 

Note ,— The snakes referred to by Anderson (J. A. S., Beng., Vol XL, 
p 35) from Assam and Naga Hills are probably D, gokool, a species 
with which D, trigonatus was frequently confused by early herpeto¬ 
logists. 

232. (447) Dipsadomorphus gokool (Gray.) Cray's Cat Snake, 

Dipsas gokool. Boulenger, Faun. Brit, Lid. Kept. 1890, p 360; Sdater, 
List. Sn, Ind. Mus. 1891, p 46. 

Dipsadomorphus gokool. Annandale, Bee. Ind. Mus. 1912, pp 37 
and 49; Boulenger, Cat. Vol III, 1896, p 64; Wall, Bomb. N, H, J, 
VolXIX,p%3l, 

Length. —870 mm. (2 feet, lOi inches). 

Lep^. —Costals. 21 to behind midbody, 17 or 15 two heads-lengths 
before the vent. Veiitrals. 224 to 232. Subcuiudals. 87 to 101. 

-Bengal. Jossoce. Jalpaiguri. (Ind. Mus.) Darjeeling Dist. 
(F. W.). Assam, Sadiya. Sonapur. Sibsagar. (Ind. Mus.) Dibrugarh.. 
Dejoo. (F. W.) Caohar (Monacherra. Bombay coUn.) Oaro Hills. 
(Tura. Bombay colln.) l^asi Hills. (Shillong. F. W.) Naga Hills. 
(Samaguting. Ind. Mus.). Burma. Manipur (F. W.). 

Note ,— Malay Peninsula I discredit for reasons cited in the note to 
Typhlops bothriorhynchus, 

233. (Nil,) Dipsadomorphus multifasciatus Blyth. The Himalayan Cat 

Snake, 

Dipsas multifasciatus. Sdater, List, Sn. Ind, Mu^. 1891, p 46. 
Dipsadomorphus multifasciatus. Boulenger, Cat, Vol III, 1896, p 69; 
Wall, Bee. Ind. Mus. 1907, p 157; Bomb. N. U, J. Vol XIX, ty 
352 ; l.c, Vol XXVI, p 866. 
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Length, —1,157 mm. (3 feet, 9J inches), 

Lepid, —Costals. In 21 rows to behind midbody, 15 two hoads-lengths 
before the vent. Ventrals. 223 to 251. Su^miidals. 96 to 116. 

Diain, -Himcdayaa. W, Httnalayas. Subathu. Mussooreo. Naiiii Tal. 
(Ind. Mus.) Naini Tal. Muktesar. (F. W.) E, Himalayas, Nepal. 
(Chitlong. Ind. Mus.)Darjeeling Dist. (Ind, Mus.) Poshok. Tindharia. 
Mungpoo. (F. W.) 

Note. —I have seen over 20 specimens, and though uncommon, it ap¬ 
pears to be al)out as numerous in the Western Himalayas as in the 
Eastern part of tliat Range, up to 7,000 feet. 

2,34. (449) Dlftsadoftiorphus ttollctka Wall. SloUczkaa Cat Snake. 

Dipsas hexagonotus. Bouhfiger. Fann. Brit. Ind. Repf. 1890, p 
65 {pari); Sclater, List. Sn. hid. Mua. 1891, p 47 (pari. No 7932). 

Diimdomorphus hexagonotus. Annandale, Hec. Ind. Mns. 1909, p 
281; Bouletiger^ Cat. Vol III, 1896, p 65 (jtart) ; Rec. Ind. Mus. 
1913, p 338; Wall, Bomb. N. H. J. Vol XIX, pp 352 and 758; Rec. 
Ind. Mus. 1909, p 154. 

Dipsadomorphiis stoliezkse. Wall, Rec. hid. Mus. 1909, p 155. 

Length. —1,106 mm. (3 feet, 74 inches). 

Lepid. —Costals. In 21 rows to behind mid body, 16 two heads-lengths 
before the vent. Ventrals, 223 to 262. iSubeaudals. 100 to 119, 

Distn.—Eastern Himalayas. Buxa Dooars to Sikkim. Assam, 
Goalpara. Sibsagar. Cachar. (Ind. Mus.) 

Note, —Has been confused with IJ. hexagonotus Stoliezka, so I give 
only localities I can guarantee. 1 have examined in all 74 examples. 
It is to be noted that two specimens in the British Museum from 
Burma conform to this type, but their donor Colonel Boddome has 
been sliown unreliable in many of his records. Sec note to Natrix 
parallelus. 

Annandale (Rec. Ind. Mus. 1909, p 281) contests my view that 
this deserves specific rank apart from hexagonotus. To those who 
share his view this “ form ” should be considered a “ variety of 
hexagonotus. 

^35. (446) Diptadomorphus nuchalfs (Gunther.) The Collared Cat Snake. 

Dipsas ceylonensis. Bouhnger, Faun. Brit. Ind. Rept. 1890, p 66 
(part); Sclater, List. Sn. Ind. Mus. 1890, p 46 (part except No 7932). 

Dipsadomorphus ceylonensis. Bouhnger, Cat. Vol III, 1896, p 66 
(part). 

Dipsadomorphus nuchalis. Wall, Rec. Ind. Mus. Vol XIX, p 163; 
1. c. Vol. XXI, p 279; Bomb. N. H. J. Vol XXVI, p 571. 

Length, —1,309 mm, (4 feet, 3J inches). 

Lepid. —Costals. In 21 rows to behind midbody, 15 two heads-lengths 
before vent. Ventrals. 234 to 251. Subcaudals. 90 to 108. 

Distn,—Western Ghats. South of the Goa gap. Wynad to Travancore. 
Shevaroys. Eastern Himalayas. Nepal (Chitlong). Assam. Sibsagar. 
N. Cachar. (Ind. Mus.) 

Note. —I have seen 60 examples. I have two skulls, the teeth of which 
number. Maxillary, 14 praeoranterian, 2 cranterian. Palatine, 
6 to 7. Pterygoid, 15 to 17. Mandibular, 20 to 23. 

236. (Nil.) DIpiadomorphua dightoni (Boulenger.) Dighton^s Cal Snake. 

Dipsas dightoni. Bouhnger, Bomb. N. H, J. Vol VIII, p 628 ; Ferguson, 
Bomb. N. H. J. Vol X, p 73. 
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Diiisadomorphiif*: di^'htoni. Anyiandale. J. A, S.^ Beiig., 1904, p 210; 
BoidengeTf ('at. Vol 7//, 1890,^09; Sarasirt^ Zool. Jahr. Jena. 1910 
p 136. 

LepicL -— Costals. In 23 rowa to behind midbody, 17 or 15 two heads- 
lengths bc^fore the vent. Ventrnls. 228 to 241. iSuhcaudals. 95 to 102. 
TMti .— Western (ihaif*. Travaneore. [Pirnietl. Brit. Miis. Ind. Mus. 
(No 13787). ] 

Note .— I have examined tliree speeimens, the only ones known, all from 
Firmed. 

Boiqa Fitz'ngpr. 

1803 Hurria. Daudin^pnrt, Unit. Soc. Thitom. Paris. IJJ^No 72, p 187 
[type Hurrm rynrhops (Schtieider) ]. 

1826 Boiga. Fitzinger, parl^ Neyte. Clfiss Rppt. p 20 [type Coluber irregularis 

~Boi(ja irreguhiris (Merreyn) ] 

1827 Dipsas. (non Laurentit 1768.) Bolc^ pnrt^ Isis... j) 548. 

1843 ? Macrocephalus. Fifzivger, Syst. Kept. p. 27 [type Dipsas drapiezii^ 
Boiyn ? ftrapiezi (Hoie) ]. 

1843 Gonyodipaas. Fitzinyer. Syst. Repi. p 27 [type JHpms irrcyuhns—Boiya 
irregular)s (Merretn) ]. 

1843 Endipsas. Fitzinger^ Syst. Rept. p 27 [type Dipms cynodnn—Boiya 
cynodon (Boie) ]. 

1843 1 Cephalophis. Fitzinyer, Syst. Rept. p 27 [type Dipsas dendrophtla^ 
Boign dendrophila (Boie) ]. 

1853 Opetiodon. Dumeril, Prodr. (Jphid. p 98 [type O. cynodon^ 

Boiya. cynotion (Boie) ]. 

1853 Triglyphodon. Durnerih Prtjdr. Class. Ophid.y p 111 [type T. irregulare^ 
Boi.ga irregularis (Merretn) ]. 

1857 1 Toxicodryas, Halloudt^ Proc. Philad. Acad, p 60 (type T, hlandinyi). 

1877 Pappophis. Madeay^ Proc. JAnn. Soc. N. S. Wales^ II, p 39 [type P 
laliceps"~Boiga irregularis (Merrtm) ]. 

1895 1 Liophallus. Cope, Prcjc. Philad. Acad, p 427 [type THpsa‘i fusca-- Boigaf 
fusca (Cray) ]. 

237. (446) Bolga andamanensit (Wall.) The Andaman Cat Snake. 

Dipsas ceylonensi.s. Stoliczka, J, A. S.. Beng., 1870, ^198 (pari). 
Dipsas fusca. Sclater, List. Sn. Ind. Mas. 1891, p 47 (part. Nos 7928, 
7929, 7930 and 8641). 

Dii)aadoiiiorphua coylonensis. Annandah,J. A. S., Beng., 1905, p 174 
(part) : Stohezka, J. A. S., Beng., 1856, p 3<}0 (part). 
Dip^adomorphus andamanensis. Wall, Rec. Ind. Mns. 1909, p 1.53. 
Types,- —In the Indian Museum from the Andamans. 
length.- 1,486 mm. (4 10^ im^ies). 

Lepid. —Costals, 21 to behind midbody. 15 two heads-longths before 
the vent. Ventrals. 259 to 269. Sulx'aiidals. 118 to 133. 

Distn.—Andaman Islands. 

Note.'-A have seen 9 examples. T have one skull, the teeth of which 
number. Maxillary. 13 praecranterion, 3 cranlerlan. Palatine 7 to 
8, Pterygoid 20. Mandibular 21 to 22. 

238 (450) Bolfa cyanea (Dumeril and Bibron.) The Green Cat Snake. 

Dipsaa bexagonotus. Blytk, J. A. S., Beng., 1856, p 360 ; StoUezka, 
J. A. S., Beng., Vol XXXIX, p 198 (part). 

Dipeaa fusca. Sclater, List. Sn. Ind. Mus. 1$,91, p 47 (part. No 8048), 
Dipsas cyaneus. Boulenger, Faun. Brit. Ind. Rept. 1890, p 361 ; Eixtns, 
Bomb. N. H. J. Vol XU I, p 563 ; Sdaler, List. Sn. Ind. Mus. 1891, 
p 47 ; Wall and Evans. Bomb. N. H. J. Vol XUI, pp 188 and 346, 
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Dipsadomorphiu oejrloQeoais. Annandak, J, A, 8„ Beng,, 1905, p 174 
(pari ); Sarasin, Zool, Jahr, Jem. 1910, p 134 (pdri). 
Dipsadomorphus oyaneus. BouUngtr, Cai. Vol III, 1896, p 72; 
Evans, Bomb. N. H. J. Vd XVI, p 170 ; fToW, Bomb. N. H. J. Vot 
XVni, p 329; I c. Vol XIX, p 363 ; Bsc. Ind. Mus. 1909, p 164. 
Length .— 1,448 mm. (4 feet, 9 inohos). 

Lepid .— Cofitalfl. 21 to behind midbody, 15 two heada-lengtha before 
the vent. In dome specimens the vertebral row divides as in other 
species of this genus, making the scde rows appear 23 in places. 
Ventrals. 237 to 267. Subcaudals. 124 to 134. 

Distn. — Eastern Himalayas. Darjeolifig. (Brit. Mus.) Tindharia. (F. W.> 
Assam, Cachar. (Ind. Mus.) l^napur. Monacherra. (Bombay ooUn.). 
Khasi Hills. (Cherrapunji. Ind. Mus. Nongpho F. W.) Bwrma. Kokine, 
near Rangoon. (Evans) Insein near Rangoon. (Wall and £van$> 
Tavoy. (Ind. Mus.) Siam. Klong Monao. East of Sriracha. Koh Phai 
Island (Malcolm-Smith) Indo-China, (Mocquard.) 

239. (Nil.) Boiga cynodon (Boie.) Boie^s Cat Snake, 

Dipsas cyanoa. Wall and Evans, Bomb, N, H, J, Vol XIII, p 615. 
Dipsas cynodon. Sdater, List, Sn, Ind. Mus, 1891, p 47. 
Bipsadomorphus cynodon. Boulenger, CcU. Vol III, 1896, pp 78 
and 164 ; Wall, Bofnb, N, H. J, Vol XIX, p 353 ; i. c. Vol XIX, 
pp 832 and 899. 

Lepid, —Costals. In 23 or 26 rows to behind midbody, 16 two heads- 
lengths before the vent. Ventrals (for Indian specimens). 249 to 277. 
Subcaudals (lor Indian specimens). 114 to 147. 

Distn, — Eastern Himalayas. Jalpaiguri. Tindharia. (F. W.) Assam. 
(Dibrugarh. F. W.) Cachar. (Ind. Mus). Garo Hills. (Ind. Mus.) Naga 
Hills. (Samaguting. Ind. Mus.) Burma, Thayetmyo. (Ind. Mus.) 
Toungoo. (Brit. Mus.) Rangoon. Myitkyina. (F. W.) Mergui. (Ind. 
Mus.) Burma-Siam Hills. (Ind. Mus.) Siam. Bangnara, Patani 
State. (M. Smith). Malay Peninsula, (Brit, and Ind. Mus.) Malay 
Archipelago, Borneo. (Brit. Mus.) Philippines, (Brit. Mus.) 

240. (451) Bolga forsteni (Dumeril and Bibron.) Forsten's Cal Snake. 

Dipsas forsteni. Abercromby, Sn, of Ceylon. 1910, pp 47 and 78 ; Spok 
Zeylan, 1911, p 206; 1. c, 1913, p 146 ; Alcock and Rogers, Proc, Roy* 
Soc. 1902, p 449; Boulenger, Faun. Brit. Ind, Rept, 1890, p 36 2 ; 
Ferguson, Bomb. N, H. J. Vol X, p 73 ; Pearless, Spot. Zeylan, 1909, 
p 64; Srlaler. List. Sn, Ind. Mus. 1891, p 47; Willey, Spol. Zeylan. 
1903, p 82 ; l.c. 1906, p 233. 

Bipsadomorphus forsteni. Boulenger, Cat. Vol HI, 1896, p 80; 
Sarasin, Zool. Jahr. Jena. 1910, p 130 ; WaU, Bomb. N. H. J. Vol 
XIX, p 757 ; 7. r. Vol XXVI, p 671; Spol. Zeylan. 1921, p 406. 
Boiga forsteni. Wall. Oph. Tap. 1921, p 286. 

Length, —2,313 mm. (7 feet, 7 inches). 

/yfpid.—CoBtals. In from 26 to 31 rows to behind midbody, 17 or 16 
before the vent. Ventrals. 254 to 273. Subcaudals. 102 to 119 (131 
Boulenger). 

Distn.--Ceylon. Peninsular India. Western Ohais, Matheran to 
Travancore. Ganges Valley. Orcha. Fyzabad. Gorakhpur. (Bombay 
oolln.) Balrampur. (F. W.) Pumea. Manbhum (Ind. Mus.). 
Orissa. Berhamporc. (B\ W.) Bengal. Sijna (F. W.). Western 
Himalayas. Naini Tal Bist. (Kaladungi. F. W.) Easiem Himalayas.^ 
Darjeeling Bist. (B". W.). 
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Genus.— Taphbomktapon Brandi, 

241. (Nil,) Taphrometapon lloeolatuin Brandt. Brandt's Sand Snake, 

Psammophis leithi. Sdater, List, 8n, Ind, Mus, 1801, p 50 (party. 
No 11697). 

Psammophis schokari. WalU Bomb, N, H, J, Vol XX^ p 1039 (part), 

Psammophis tritioeus. Wall, Bomb, N, H, J, Vol, XXI, pOM, 

Taphrometapon lineolatum. Alcock and Finn, J, A, 8,, Beng,, 1896» 
p563; AnnandaU, J, A, 8,, Beng,, 1904, p 210 ; Bovlenger, Cat, 
Vol 111, 1896, p 151; 8clater, List, 8n, Ind, Mus, 1891 p 49. 

Length, — 870 mm. (2 feet, lOJ inches). 

Lepid, —C/Ostals. In 17 rows to behind midbody, 13 two heads-lengths 
before the vent. Ventrals. 174 to 197. Anal. Divided. Suboaudals. 
72 to 107. 

Distn, — Baluchistan, Quetta. Marachak. Chaman. Baleli. Afghanistan, 
Persia, Turkestan. Aralo-Caspian Steppes. 

Genus.— Psammophis Boie. 

242. (454) Psainmopllls lalthi GOnther. Leith's Sand Snake. 

P. leithi. Baulenger, Cat. Vol III, 1896, p 155 ; Sclaler List, Sn, Ind, 
Mus. 1891, p 50 (part. Nos 7596, 8663, 8705 and 11453); Wall, 
Botfb. N. H. J. Vol XVIII, pp 120 and 203 ; 1. c, Vol XX, p 1039, 

Lepid, —Ventrals. 161 to 185. Subcaudals. 85 to 107. 

Distn.'—Ganges Valley. Fyzabad. Rae Bareli. (F. W.) Gwalior. (Brit. 
Mus.) Banda, N. W. P. (Ind. Mus.) Cutch. (Ind. Mus.) Bajputana, 
Ajmer. (Brit. Mus.) Punjab, Campbollpore. (Bombay oolln.) Sind* 
Karachi. (Ind. Mus.) Baluchistan, Mumo KhiUat. (Brit. Mus.) Duki, 
(Quetta Mus.) N, W. Frontier. Thai. (F. W.) 

Note. —A specimen in the Bombay collection (No 652 ) is labelled 
“ Cannanore. Donor Major F. Wall.” This is a mistake as I never 
obtained it from that locality. It is lunjessary to remark upon this 
to show that the records of this collection ore not completely reliable, 
in spite of every care. (8eo note to Sifyhura phipsoni.) 

243. (Nil.) PsammophU schokati (Forskal.) Schokar's Sand Snake. 

P. leithi. Sclaler, List. Sn. Ind. Mus. 1891, p 50 (part, Nos 4612. 
4613, 4614, 7602, 7603, 8440, 8584, 8585, 8593, 10974, 11421, 13421, 
13422.; 

P. schokari. Boulenger, Cat. Vol JII, 1896, p 167 ; P, /. S. 1919. 
pp 290 and 305 ; Wall, Bomb. N. H. J. Vol XVIII, p 803 ; 1. c, 
Vol XX, p 1039. 

Lepid. —Ventrals. 174 to 186. (Boulonger, 162 to 195.) Subcaudals. 
112 to 137. (Boulciigor, 93 to 149). 

Distn. — Punjab. Lahore. (F. W.) Sind. Karachi. Sukkur. Baluchistan, 
Afghanistan. Persia. Syria. Arabia. Somaliland. N. Africa, Sahara. 

244. (456) Psammophis longifrons BouJenger. Boulengers Sand Snake. 

P. longifrons. Boulenger, Cat. Vol III, 1896, p 165; D'Abreu, Bomb, 
N, H. J. Vol XXll, p 634 ; Dreckman, Bomb, N, H, J, Vol VIL 
p 406; Qleadow, Bomb, N. H. J. Vol VIII, p 663. 

Lepid. —Ventrals. 166 to 175. 

Distn,—Peninsular India, Cuddaimh Hills P Bombay Dist. (Godra. 
Thana. Kalyan. Bulsar. Bombay oolln.), Central Provinces (Nagpur). 

Note,—! attach a query to Cuddapah Hills as this locality rests upon 
the sole authority of Beddome. (See note to Natrix parallelus,) 
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245. (455) PsammopliU condanarus (Merrem.) Merrem's Sand Snake, 

P. condanarus. Boulenger, Cat, Vol III, 189(^, p 165 ; ScJaier, Lifttf 
Sfi. Ind. Mm, 1891, 50 (part, all except No 8730) ; Wall and 

Evans, Bomb. N, H. J, Vol XllL p 617 ; Wall, Bomb, N. H, J. 
Vol XVIn, p 121; I, r. Vol XX, p G2G. 

Length. —978 mm. (3 feet, 2J inch€‘a). 

Lepid.- Ventrals. 150 to 188. Hiibcaudals. 71 to 92. 

Disfn. — Ciilch. (Ind. Mus.) Punjab, (.'hillianwala. (Brit. Mus.) Sind. 
Kotri. (Brit. ]\ln«.) Western Himalayas. Simla. (Ind. Mus.) Muasoorie. 
Almora. Mukteaar. (F. W.) Oanges Valley. Fyzabad. (F. W.) Lower 
Bengal. (Ind. Mus.) Bvrtna. Pegu. (Brit. Mus.) Prome. Bassein. 
(Ind. Mus.) Tharrawady. (F. W.) »S. Shan States. (Brit. Mus.) 
Siam. (Brit. Mus.) 

(jJenua.— Psammodyna.stbs (lunlher. 

240. (453) Psammodynastefl pulverulentus (ClOnther.) The Mock Vipe.r. 

P.pvdveryiXvnixxi^. Annamkde, Rec. Ind. Mus, 1912, pp 37,50 andCA ; 
Boulenger, ('at. Vol III, 1890, p 172 ; Rec. Ind. Shis. 1913, p 338 ; 
Sclater, List. Sn. Ind. Mas, 1891,/) 49; Venning, Bomb. N, H, J. Vol 
XX, p 342 ; /. c. Vol XX, pp 72 and 774 ; Wall and Evans, Bomb. 
N. n. J. Vol XIII, pp 349 ami 617 ; Wall, Bomb. N. II. J. Vol 
XVIII, pp 204 and 330 ; /. c. Vol XIX, pp 353, 758 and 833 ; 
1. c. Vol XX, pp 73 and 680. 
length. —629 mm. (2 feet and f of an inch). 

Lepid, —Subcaudals. 44 to 71. 

IHsin. — Eastern Himalayas. Buxa Dooars to Sikkim. Assam. Hills 
and Plains North and South of the Bramaputra. Burma, 
From Katha (TiOng. 96*1®. Lat. 24*1°) in the North to Tenasaerim. 
Malay Peninsular. Siam. Indo-China. 8. China. Malay Archipelago. 
Sumatra to CVlelies. PhilippiFormosa. 

Genus.— Dryophis Dolman. 

247. (457) Dryophis psrrotcti (Dumeril and Bibron.) Perrotet's Whip Snake. 

D. perroteti. Boulenger, Cat, Vol III, 1890, p 178 ; Sarasin, Zool, 
Jahr. Jena, 1910, p 1.38 ; Sclater, List. Sn. Ind. Mus. 1891, p 518. 
WaU, Bomb. N. H. J. Vol XVII, p 1; 1. c. Vol XXVI, p 572. 
Length. —685 mm. (1 foot, 11 inches). 

Ijejtid.- —Subcaudals. 05 to 84. 

Distn. — Western Chats. N. (’anara. Nilgiris. 

248. (459) Dryophis fronticlacttts Giinther. Gunthers Whip Snake. 

1). fronticinctus. Boulenger, Cat. Vol III, 1890, p 179; Sclater, List. 
Sn. Ind. Mus. 1891, p 51; WaU and Evans, Bomb. N. H. J. Vol XIII, 
p .346; Wall, Botnl). N. H. J. Vol XVII, p 7 ; c. Vol XIX, pm. 
Ijength. —864 mm. (2 feet, 10 inches). 

Ijejnd. —Ventrols. 168 to 196. 

Distn. —Eastern Himalayas. Darjeeling Dist. (F. W.) Assam. Sibsagar. 

(Ind. Mus.) Burma. Watiya. Rangoon. (F. W.) Pegu. (Brit. Mus.) 
Note.- T think the specimens from Darjeeling and Assam will prove 
to constitute a species distinct from fronticinctus. In two Biumese 
ppf^cimens in the Indian Museum (Nos 7791 and 7792) I find the 
praecranterian teeth (behind the second edentulous space) 6, and 7 
(? 8) respectively. In the specimen from Dibrugarh (preserved in 
the Bombay collection) these teeth number 3, and in a specimen from 
Sibsagar in the Indian Museum (No 6024) they number 4, I cannot 
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howov<T discover any difforcuce in lopidosis. It is significant that 
the Burmese species which Stoliezka (J.A.8., Bengal, Vol XXXJX, 
p 107) reports a true brackish wato species common about the 
mouth of the Moulmein River, and Theobald ((^at. Kept. Brit. Burma, 
p 53) reports “by no means scarce ” in the Mangrove swamps on the 
Arakan Coast, should not have la*en recorded anywhere in Burma 
excc'pt at the mouths of rivers, and should again be found far inland 
in Assam, and in the Darjeeling District. 

2t0. (458) Dryophis dIspar (Gunther.) HeddomFs Whip Snale. 

D. di-^par. Boidemjer^ (^af. Vol III, 1800, p 170 ; Ferr^itson, Rnmh, 
N, H. .7. ]'nl Xf 1805, p 73 ; Fmdier^ Bomh. N, //. J. Vol XXIV 
p M)4 ; Sdrasln^ ZooL Jnhr. •Jena 1010, p 142 ; Sdater^ List, Sn, 
hid. Mils. 1801, p. 51 ; 11’////, Bomb. N. //. J. Vol XVII, p 7. 

Length.—IHH mm. (2 feet, 7 inche.s). 

Lepid. -Ventrals. 130 to 150. Subcaiidals. 78 to 100. 

Distil .— Western Ohats. Kilgin.s to Travanoore. 

Xote .—The snake alluded to by Moeqimrd (Rept. LTndo-(‘bine, 1007,. 
p 47 ) is obviously not this spc^cies, or if the identification is correct 
did not eonu‘ from ln<Io-Chiim. 

250. (460) Oryophls prasinus Boie. Boie's Whip Snake. 

Annandalef Rec. hid. Mns. 1012, pp 37, 50 and 54; Bmdenger^ Cat, 
Vol IJh 1800. p 180 ; Rec. hid. Mns. 1013, p 338 ; Evans, Bomb. 
N. //. d. Vol XVI, P 160; Wall and Evans, Bomb, N. H. J. Vol 
XIII, p 616; Selater, List. Sn. Ind. Mas. 1891, p 51; Wall, Bomb, 
N. H. J. Vol XVII, pi ; I. c. Vol XIX, pp 353, 825, 834 ayid 809. 

Lepid .— Ventrals. 104 to 2.35. (106 to 215 for Indo-Burmcsc specimen.s). 
Suhcaudals. 151 to 207. (155 to 182 for Indo-Burmese specimens.). 

Distn. — Bengal. da,\pii\fr\iYi Dist. (F. W. ) Eastern Himalayas, 

Bhutan. Assam, Plains and Hills Xorth and 8outh of the Bramaput ra 
River. Chittagong Hills. Bunna, As far North as Mansi. (Lat. 24*7^ 
Long. 05-7^.) South to Teriasserim. Fast to S. Shan States. Malay 
Peninsnia. Siam. Indo-China. xMalay Archipelago. Sumatra to Celebes. 
Philippines. 

251. (461) Dryophis mycterUana (Linm\) TheCommon Green Whip Snake, 

D. ))ulvvrulcntus. Sclater, List. Sn. hid. Mns. 1891, p 52 (par/, Nos 
7811 and 7816). 

D. mycterizans. Abercramby, Sn. of Ceylon, 1010, pp 49 and 63; 
Spot. Zeyhiii. 1011, pp 205 and 207 ; 1. c 1013, p 144 ; Alcock and 

Rogers, Prac. Roy. Soc. 1002, p 450 ; Annandale, Mem. A. S., Beng., 
Vol 10, p 106; Boulenger, Cat. Vol III, 1896, p 182; Cains, BoinJi. 
N. H. J. Vol XXVII, p 862; Emns, Bomb. N. H. J. Vol XVI, p 
160 ; Ferguson, Bomb. N. 11. J. Vol VI, p 420; 1. c. Vol X, p 73 ; 
Green, Spol. Zeylan. 1003, p 36; Kinlock, Bomh, N. 11. J. Vol XXVI, 
p. 681; Kinnear, Bomb. N. H J. Vol XXI, p 1336; Pearless, Spot. 
ZeyUtn, 1009, p 54 ; Primrose, Bomb. N. H. J. Vol XV, p 347 ; 
Sarasin, Zool. Jn.hr. Jena. 1910, p 131; Sclater, List, Sn. hid. Mns, 
1891, p 52; Wall and Evayis, Bomh. N, //. J. Vol XIII, pp 347 

ami 615; Wall, Bomb. N. H. J. Vol XVI, pp 308, 394 and 542; 

1. c. Vol XVII, p 7 ;l. c. Vol X VIII, pp 783 and 919 ; 1. c, Vol 

XIX, p 757 ; I c. Vol XX, pp 229 and 524 ; /. c. V d XXVI, p 572 ; 

Spol. Zeylan. 1921, p 401 ; Oph. Tap, 1921, p 291; WUUy, Spol. 
Zeylan. 1906, p 227. 

Length, —1,944 mm. (6 feet, 4i inches). 
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Ventrala. 168 to 206. (Peninsalitf IndU, 168 to 188. Bengal, B. 
BKmalayafl and Bunna, 176 to 206.) Saboaudala 136 to 174. 
(Peninsular ladia, 137 to 174. Bengal, £. Himalayas, and Burma. 140 
to 153.) 

DUtn. — CtyUm. Penimular MUt, Excluding the Ganges Valley West of 
Patna. Bengal Eaetem Himalayas. Assam, Burma, Siam. Jndo*China. 
NoU, —1 question the reliability of Mount Abu (Ind. Mus.) and Allaha¬ 
bad on the authority of the von Sohli^tweits. These collectors 
are also responsible for the records of JSryx conieus and Eryx johni 
from Sikkim at 4,000 and 9,800 feet respectively. This is an extremely 
common species in the stock in trade of itinerant jugglers, and all 
the three species alluded to may have been derived from this source. 
Vide my note to Hurria rynchops, 

252. (462) Dr 3 ^phls pulveriilentiis (Dumeril and Bibron.) The Brown 
Speckled Whip Snake, 

D. pulverulentus. Ahercromby, Sn. of Ceylon, 1910 pp 49 and 79; 
Spot. Zeylan. 1913, p 144 ; Botdenger, Cat, Vol 111, 1896, p 184 ; 
Ferguson, Bomb, N, H, J, Vd, XIV, p 386 ; Saraain, Zool, Jahr, 
Jena. 1910, p 128 ; Sclater, List. Sn, Ind. Mus. 1891 p 52 {pari. 
No 8386) ; Wall, Bomb. N. H. J. Vol. XXIJ, p 639 ; I c. Vol 
XXVI, p 574 ; Spd. Zeylan, 1921, p 401; Oph. Tap. 1921, p, 
802 ; Willey, Spot. Zeylan. 1908, p 84. 

Lepid .— Ventrals. 179 to 202. Subcaudals. 161 to 207. 

Disin. — Ctylon, Western Ghats. Nilgiris to Travancore. 

Genus.—C hrysopblea Boie, 

153. (463) Chrysopelea ornata (Shaw.) The Gold and Black Tree Snake, 

C. omata. Abercrotnby, Sn. of Ceylon, 1910, pp 49 and 80 ; Annandale, 
J. A. S., Beng., 1904, p 210 ; I c. 1905, p 176; Bonlenger, Cat. Vol 
III, 1896, p 196; Evans, Bomb. N. IJ. J. Vol XVI, p 170; Ferguson, 
Bomb. N. H. J. Vol X, p 74; MiUard, Bomb. N. H. J. Vd XV, 
p 348; Sarasin, Zod. Jahr. Jena. 1910, p 134; Sclater, List. Sn. Ind, 
Mus. 1891, p 53 ; Wall and Evans, Bornb. N. H. J. Vol XIII, pp, 
345 and 614; Wall, Bomb. N. H. J. Vol XV, p 525 ; /. c. Vol XVII, 
p 1035; 1. c. Vol XVIII, p 227 ; I c. Vol XIX, pp 757a and 
899 ; I c. Vol XXVI, p 574 ; Spd. Zeylan. 1921, p 401 ; Oph. 
Tap. 1921, p 305 ; Willey, Spot. Zeylan, 1906, p 230. 

Length. —1,400 mm. (4 feet, 7J inches). 

Lepid .— Subcaudals. 100 to 144. 

Disin. — Ceylon. Western Ghats of India. South of the Goa gap to 
Travancore. Bengal. As far West as Patna. Eastern Himalayas, 
Buxa Dooars to Sikkim, Assam, Burma. Nicobars. Siam. Indo~ 
China, S, China. Malay Peninsula. Malay Archij^elago, Sumatra to 
Celebes. Philippines, 

Sub-family 6.—ELACHISTODONTINAE. 

Genua—^E lachistodon Reinhardt, 

254. (452) Elachlstodon westermannt Keinhardt. Westermann's Snake, 

Boulenger, Cat. Vd III, 1896, p 264 ; Saraain, Zool. Jahr. Jena, 
1910, p 146; Sclater, List. Sn, Ind, Mus, 1891, p 48; Wall, Bomb, 
N, H. J, VdXXIJ, p400. 

X€pid.—Costals. Two headsdengths behind the head 19, midbody 15, 
two headsdengths before the vent 15. Ventrala 208 to 217. 
Distn,^Bengal, Kangpur. (T^pe, Cop<mhagen Museum.) Purnea 
(Ind. Mus.) Jalpaiguri. (Bombay ooUn.) 

(To be continued ,) 
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• THE MAMMALS AND BIRDS OF KASHMIR AND THE 
ADJACENT HILL PROVINCES. 

Being Natueal Histoey Notes. 

BY 

Col. A. E. Ward. 

(JVttA 7 plates and four photos.) 

The task before me is to write a aeries of articles on the fauna of Kash* 
mir and the adjacent hills; the idea is to produce a book of reference in a 
popular form and at the same time not to lose sight of the scientifio side. 

When describing the larger animals, it may be possible to interest a 
large number of the readers of this magazine, hut the naturalist alone will 
care to study the notes on the small mammals. 

The difficulty ahead is the prevailing fashion of sub-dividing species, and 
giving generic rank which in many instances is not due. 

Environment often conduces to change in size and colour. In many 
cases those characteristics pass from the parent stock to the oflfspring, this 
however cannot be said to be the universal rule, hence latent variations 
may be found in some of the descendants, in plain language a throw back 
may occur and these variations may be transmitted ; hence great caution 
is required before the acceptance of a new type. 

Take the ** Voles” as an example, the variations seem to be endless, and 
many of the smaller Ilodentia present great difficulties in their classifica¬ 
tion. 

Without implying that the naturalist is not in need of further knowledge 
of large animals, it is undoubtedly the case that by far the largest scope 
for research is amongst the small mammals such as the rats, mice, bats, etc. 

Hence it is proposed to note on the larger animals before passing on to 
the smaller, for this arrangement will give more time in which all the 
specimens can be arranged and examined. 

Clash —MAMMALIA. 

O a DER—IT N<1 U LATA. 

In this group are included the four-footed animals which have no claws 
at the ends of their toes, they are provided with sheaths or hoofs into 
which the digits fit; these vary in number, for instance the elephant has 
five in the front and four on the hind foot, and each toe has a sheath. 

The horse has one hoof, the ruminants and pigs have cloven hoofs which 
contain the two central toes, whilst the exterior toes are less developed 
and do not reach the ground, but here again these two are provided with 
hoofs. 

The cloven hoofs stand flat on the ground and are the only ones of any 
nse to the animal except perhaps when it treads on soft snow or mud, even 
then very little support would be given to the body ; it is reasonable to 
suppose that in some future stage of evolution these apparently useless 
toes may disappear. 

•The following Natural History Notes have been written by Col. Ward as a 
supplement to his articles on ** Big and Small game shooting in Kashmir”. 

, [Eds.l 
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The feet of the camel do not follow the usual fonnation of the ruminat- 
iug quadrupeds, thd two toes are enclosed in a oomxnon sole and have a 
fatty covering. 

The Ungulates are divided up into various suborders and families, the 
first to be dealt with is that of the horses. 

SUBORDBK I.^PERISSODAGTYLA. 

Family—E quidae. 

The Horse, Ass and Zebra. 

A single member of this family is found in the area now dealt with:— 

The Asiatic Wild Ass —Equtts hemiontis, The Kiang ” of Tibetans. 

DistrihtUion^ —Ladak, Turkistan, Mongolia, and in various countries in 
A^ia. 

The variety of wild ass known as the Ghorka ” which differs little from 
the Kiang ia found in Outch, Sind and Baluchistan. 

Description ^—The colouring of the upper portion of the body is a ruddy 
chestnut which varies in tinge, in some specimens being more or loss red. 
Underneath white. A dark brt>wn dorsal stripe extends from the nape 
of the neck to the tuft of the tail, the hair in this tuft is practically black, 
so also is that round the coronet and at the tip of the ears. 

Height of a stallion shot in Ladak just over 11 hands. The skull 18^ ins. 

Looking at the body of a Kiang,’* attention is at once drawn to the 
large size of the head, and the small hard hoofs, which look as if contracted. 

The Kiang ” is much given to galloping. On the hard stony plains, its 
great w^eight and the velocity with which it travels, but for the protection 
afforded by nature, would destroy the whole structure of the leg. 

The foot boue known as the cothn bone of the horse or ass does not till 
the hoof, moreover it is provided with passages which permit the flow of 
the blood to a padding of fleshy material which is elastic, and thus the jar 
caused is so much reduced as to bo innocuous. The leg of a horse presents 
a most interesting study, it is very complicated and delicate, but the above 
note indicates why a ** Kiang.” can gallop over the rocky ground 
with impunity. 


General Notes. 

The wild ass is shy but inquisitive; when suspicious the herd will ap¬ 
proach at a considerable pace, then, when the danger is confirmed, they 
wdll sonietime stand for a second or two, snort and gallop off. A herd may 
consist of almost any number, but as a rule three to ten or twelve asses 
are to be soon together. 

Many a stalk after wild sheep and antelfjpe Is spoilt by the “ Kiang.” .. . 
The photographs, for which 1 am indebted to'Col. 0. B. Wood, show three 
asses standing between the wdld sheep and the stalker, and the ending of 
the chance of a shot, for the “ Kiang ” have got suspicious and given the 
alarm. 

' To the sportsman the “Kiang” is only a disadvantage ; the skin is useful 
for the soles of numdah boots and for patching the coverings of mule trunks. 
, The Tartars will eat the flesh, aud so also do the wolves. 

Rarely a young “Kiang” is caught and partially tamed, one or two were 
with the Wazir of Ladak^s ponies and wandered about near Leh, but they 
were very shy. 




(Photo by Col. C. 13 Wood 

KIANGSTAXmXG BETWEEN THE STALKER AND HERD OF GREAT TIBETAN SHEEP (OVIS A MMOX IlOnOSOyj) 



THE MAMMALS AND BIRDS OF KASHMIR. 


881 


SuBOKDEK IL-^-ARTIODACTYLA, 

Section A.—Peoora. 

Family—B ovidab. 

Subfamily i.— BovincB^ 

Included in this family are cattle, sheep, goats, antelopes and gazelles, 
all of which have horns consisting of a core covered with a sheath* Theso 
are permanent. In many of the species both sexes carry horns. Tho 
genus Bos has only one representative in the area dealt witlu 

The Yak-—Bos grunniena. 

The '*Dong” of Tibetans—also the ‘‘Bon-Chour”—is found in Northern. 
Ladak and on most of the uplands of Tibet. 

X>escription. —Male. Height 10 hands, a big bull 16^ ; length 7 ft. ; horna 
80" to 33" any measurement above this being rare, 86J" is undoubtedly 
a correct measurement of a pair, and 39" has been recorded. The femalea 
are smaller and have short horns. 

An old bull when standing within abmit 00 yards looked as if it were a 
mass of black hair with scarcely any length of leg. These masses of hair 
hung down nearly to the ground from the shoulders and sides, also from 
the chest. The tail which does not reach the ground had a very large 
bunch of black hair over a foot in thickness. After shooting the bull the 
following notes wore made:— 

** Cohmring blackish but with a brown hue—muzzlo grey, hoofs very large, 
fore legs almost entirely concealed by hair, both at the sides and front, 
probable weight 900 to 1,000 lbs. Height just over 10 hands.” 

The photo of a bull ya<{ is unfortunately much fore-shortened, but the, 
horns are clear and show the outward and inward curves, they are 31" long 
and 17' in girth. 

The. sense of smell is highly developed, as also appears is that of 
hearing, it is said that sight in deheiont but this seems to be doubtful. 

General NoteSi 

Yak are gregarious, seldom found in large herds except in the spring and 
summer when largo numbers of cows and calves congregate on a giK>d 
grazing ground. Bulls are generally found in parties of three or four until 
the late summer, when the ratting season commences and extends through 
July, August i^nd September, then one male is accompanied by four or 
five or more cows. 

The calves are well grown at a year old. 

Wild yak cross freely with the Ladaki cattle which are turnecl out when 
the pairing season begins. Dr, He her iiiforms mo The hybrids ^ do. not 
breed at all but the crossing of the yak and cow is quite easy.” 

The local name of the hybrid is phonetically ‘‘ Zo ” for the male, gnd 
** Tsomo ” for the female animal. The cross-bred beasts are yery pute 
footed, they, are used for riding, and are capable of carrying ^ load of 
200 lbs. on very difficult ground. When the camping, ground is reifiched 
the yaks are turned out to fend for themselves, up !<> a certain pojnt they 
are enduring .but whan once tired, they lie down and refuse t9 move. The 
Ladfikis doolare that many of the w'oaried animals get up when, hungry 
and wander off to where they can get grazing, and are retrieved in the 
following summer. . .. 

When starting on a long trip I was pressed ,to buy a red 

which would bring luck ; this animal was seJidom loaded for 
fear tha * mascotshould tiro, yet ou the return journey,, and when within 
two Marches of Tankse, the driver reported the creature had lain dowx:, 
6 
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and would not go on and would have to be sent for later. At any rate the 
purchase of that red * Zo * was a cheap form of amusement, for the price 
paid was Rs. 10 only. 

There may be some superstition which exalts the red creature into the 
position of a * Mascot \ but I suspect the La.daki coveted it and thought of 
this method of acquiring it 

Subfamily ii,—Capn7UB, 

Sjibxp — Ovis. 

This genus is represented by 0, hodgaoni, O. ammon and O. poli and allied 
forms, but these are the three large sheep of Ladak and Central Asia, and 
in addition there is O. vignei, this last has a wide range in both hot and 
cold climates and also has closely allied races. 

Thb Gebat Tibetan Shbbp — OvU atnmon hodgsoni. 

This is the Nyan of Ladakis, and is known to sportsmen as the Ammon, 
whereas the true Ovi» ammon is the species found in Siberia and Mongolia. 

DtscHpiion ^—^The ram weighs about 240 lbs. and measures 46"^ at the 
shoulder, from between the horns to the tail 6'-4", tail 3". 

A very large ram was at the shoulder. Length 5^-5'^ and scaled 
280 lbs.; it owned very thick horns with the points broken oflf. 

There is some doubt as to the size of the largest horns. Rowland Ward’s 
‘‘ Records of Big Game ” mentions a pair of horns from Tibet as 67". If 
this was from a Hodgson’s ram it is far the longest. Three trophies of 
60" to slightly over 61^ in length have been carefully measured, one of 
these had a girth of 19". Horns of 46'' with a girth of 17" are good and 
exceptional. 

Judging from many heads of ewes which were picked up, the ewes carry 
horns of 18", but one pair, found near Haule, was 20" long ; they are 
straight for the greater part of their length and gently twisted at the top. 
The female is of considerable size and must weigh 160 lbs. or more. 

The male is light brown above, and white on the chest, stomach and on 
the insides of the legs. The rutf is whitish, a dark brown line of long hair 
extends alopg the back. Early in the summer the upper portions are 
greyish brown. When viewed through glasses the white chest and neck 
are very obvious. Females are brownish on the upper part, the colour 
merging into a brownish or yellowish-white in the lower parts. I never 
had a chance of measuring a ewe. The females of the Central Asian 
eheep are all large. 

General Notes* 

There is no beard. Like the rest of the sheep, the glands under the 
oyes and in the division of the cleft hoof are present. 

Gregarious and migratory, the Hodgson’s sheep wander in small flocks 
from place to place searching for their food, hence in one year numbers 
may be found in a tract of country whilst in the next soason not a single 
animal can be seen. 

The docks in the very early summer may consist of both sexes and may 
number from about three or four to ten or more, then as the season 
advances four or five rams may be alone ; the females and young congre* 
gate in mid summer. 

As recorded in the ** Spo^man’s Guide” 1 have seen three lambs with, 
a single ewe, and on two or more occasions, twins. 

Shy by nature, also possessing keen powers of scent and sight, these 
sheep are hard to approach. When they have taken up their summer 
quarters, haviug found grazing, the rams may be sighted day after day^ 
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is therefore desirable to be patient and to wait until the game is 
favourably placed for a stalk before making the attempt^ for once 
thoroughly frightened they will trek for many miles and ascend the highest 
m’ountains. At the best of times it is useless to expect to find them under 
14,000' to 16,000' in the summer. 

The open ground, which is the general rule in Ladak, tells both ways 
'for and against the sportsman, it may make the stalk difficult, but it 
enables the game to be located. 

Plate LV shows a Hodgson's sheep left out at night to freeze and 
photographed in the morning by Capt. J. Y. Allan. 

Plate V shows heads of three animals, including a hybrid between 
a ram of Hodgson's sheep and a Ewe IJrial (Vigne’s sheep). This hybrid 
was at one time called O. broohei, and was first noticed in the Rampak 
ravine, Ladak. Three or four of these cross-bred sheep have since been 
obtained, whether they would produce offspring or not cannot be discov¬ 
ered, but that the two species occasionally cross is not open to doubt. 

The pairing season is in the early winter and the Hodgson’s ram probably 
was driven down to the lower ground by the weather and could easily 
force the Vigue’s ram away. 

The cross-bred between Vigne’s ram and the Hodgson’s ewes is more 
difficult to explain—possibly the ram was killed and ewes were joined 
after this by the male Oorial. I have only heard of one such hybrid which 
was shot by Major Cumberland many years ago. The Oorial must have 
wintered much higher up the hill than is their usual habit, for the 
Hodgson’s sheep rarely come below 13,00fJ'. The Ladakis say that the 
presence of the ewes of the Nyan must have been due to their being 
driven by wolves. 

SiBBKiAN Auuali —Ovis aoiwiOTi ammon. 



Pig* 1,—Typical Siberian or Altai Argalu Ovis ammon ammon from the Altai. 
Shot by Major 0, S, Cumberland 

The typical race of Ammon is found in Mongolia and differs from Hodg¬ 
son's sheep in the shape of the horns and in the absence of the v^hite ruff. 
It has been stated that the Ammon is the largest of the Central Asian 
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sheep. I have however no record of any that exceeds that of the huge* 
Hodgbon's ram which weighed ^280 lbs. 

There is a considerable difference between an animal shot in April that 
has gone through 5 or 6 months of semUstarvation, and one obtained m 
August or September which has been gracing freely for 8 or 4 mouths. 
Probably any full grown ram of the larger sheep exceeds 200 lbs. and does 
not reach S(^ lbs. in weight. 

The Siberian or Altai Ammon (0. ammon ammon) is devoid of the 
white ruff on the neck, and comes chiefly from the Altai, the southern parts 
of Siberia, and northern Mongolia. The Mongolian Ammon {0. ammoU' 
mongolica) is not entirely devoid of the rnff» but the hair is not pure white 
nor so much developed as in Hodgson's sheep. It is found to the eastward 
in Mongolia. The type locality being the Gobi Desert of Mongolia. 

The Altai animal has very large horns of 60^' in length and upwards. 
Howland Ward gives the record at 62i" by 19J" in girth. 

The second form which for convenience sake has been styled the 
** Mongolian Ammon has smaller horns, and in addition differs slightly 
in colouring. Fig. I shows the Altai AmmOn’s head, it was shot by 
Major Cumberland and measures 

Length on Curve. Girth. Tip to Tip, 

This is a typical head, the horns turn abruptly, outwards but not down«- 
whrds at the points. In some specimens there is a slight tendency to do 
so, but not to a marked degree. See the head of the Siberian Argali, 
B. N. H. Society Johmal Vol. XXVIII, page 886. Below is given a fine 
specimen shot by Colonel 0. B. Wood, 



Fig. II.—Siberian Argali {OviB ammon ammon)» 
From the Altai shot by Col. C. B, Wood, 
by girth Tip to tip 




Journ • Bombay Nat« Hl«t. 





OVJS AAI^W^^ POLI. 

Shot by Col. G. Sullivan, 63," girth 14^". 
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There are three closely allied formu:—one to the westward and south¬ 
west of the Altai on the Irtish river and adjacent mountains; this is a 
smaller race, the horns are more twisted at the extremity and turn down¬ 
wards, but the habitat of these and other closely allied forms is beyond 
the geographical scope of this article, in fact the real object of dwelling 
on the various forms of the Ammon which are outside Ladak and the 
Pamirs is to point out to sportsmen who visit Kashmir territory that the 
<>reat Tibetan Sheep or 0. ammon hodgsoni is not the true ammon* 

Tiik Great Pamik Sheep —(Jvis ammon poli. 



Fig. 111.—Great Pamir Sheep. Ovisammon 'poli. A picked up head 
brought to Kashmir—1874, 

The Kulja *—This sheep is in many respects like the closely allied race 
from Ladak (0. ommon hadf/soni). The ram is smaller and measures 43" to 
44" at the shoulder and weighs about 220 lbs. The white ruff and dark 
crest are present in both species, but the Poli has a white muzElo. In this 
respect it resembles the sheep found in the Irtish and Bair district, which 
have been briefly alluded to already. 

The few skins I have seen of this sheep are darker on the upper body 
than those of the Hodgson's sheep, the tail is longer, but the chief 
difference is in the horns which unlike those of the Ammon turn consider¬ 
ably downward at the tips. 

The ewe is of large size and has horns which are very similar to those 
of the Great Tibetan Sheep, and are about 17" long. 

The horns were brought down to Srinagar in large numbers between 
1875 and 1888. Every collector wanted a specimen and every sportsman 
who could afford the expense and could get a permit wanted to shoot a 
Tam, 
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There is not inuoh difference in the general shape of the horns, althongh 
some have the dowrnward bend much tucked in towards the sides of the 
skull, and in others the outward (urn is a good deal splayed. 

At first there was a i;ood deal of'speculation as to whether there were 
two species of Marco Polo's sheep, and one was tentatively called 
Karelini. This name is now apparently used for an inferior form of poU 
which come from Tian Shan. 

As many of the horns were obtained through traders, the exact 
locality from which they came could not often be guaranteed. The two 
photos show the horns which were amongst the first to arrive in Kashmir, 
both, as is evident, were * picked up heads *. No. 2 is 73'^ along the curve 
and is 16'^ in girth hence it nearly approaches the record of 7^" X 16f"' 
which used to hang on the walls at Snowdon in Simla. 


/ 



Fig. IV.—Great Pamir Sheep, Owe ammon poli, 73^ X 16^. One of the 
first to be brought from ** Little Pamirs.” 

The horns of the Great Pamir sheep do not girth as much as those of the 
Great Tibetan sheep, (G. a. hodg»m) and out of dozens of heads 1 have seen 
none come quite up to 17". A>eference to the B,K.H.S, Journal, Vol. 
XXVIII, page .337, will show that, out of the 13 heads of O. ammon 
hodgsoni mentioned, 8 exceed 17^ in girth, which is by no means uncom¬ 
mon. Large horns are now seldom seen. The photo of a poli shot by the 
late Colonel G. Sulivan shows what is the best obtained of late years. 
The length is 63'', girth 14|^. A good head just under 60"' was brought 
down in 1922, but from all accounts the increase in the number of rifles 
owned by the Kbirgis and others has enabled them to shoot large 
numbers of poli and toe many horns lying about point to the reason for 
the decrease mentioned. 

Lately 1 was told that (his sheep had suffered from rinderpest; this 
is quite possible for the disease has been prevalent in some of the far 
hills, but the improved rifle is probably the main cause of the trouble. 
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Ukial or OoBiAL .—Ovis vignei. 

There is but little cliU'erence to be traced between the various sheep 
which are generally known as the Urial or Vigne’a sheep. 

The following are the forms of local races :— 

1. The 8ha or Sharpu of Ladak. Ovia vignei vignei, 

2. The Urial of the Punjab. Ovia vignei punjabenaia. 

3. The Gad of Baluchistan* Ovia viffnei cydoceros, 

4. The Ouch or Arkhar of Persia. Ovia vignei arkar. 

The Urial is smaller than the Sharpu, rarely exceeding 32^ at the 
shoulder whilst the latter stands 34"^. The weight of the Sharpu is about 
123 to 130 lbs., that of the Urial 10 to lo lbs. less. 

The ruff, which is almost black, is fully developed on the Punjab Urial, 
whilst the Sharpu, although it has a decided ruff in the winter, does not 
even carry the very dark ruff which in the Urial falls well,down the chest. 

The Urial horns are not so thick as those of the Sharpu or the Gad. 
The Ouch or Arkhar of Persia has horns exceeding in length and equallmg 
in girth those of the Sharpu or the Gad. 

The Gmolin sheep 0. orientalisgmelini oi Asia Minor is known as the 
Red Sheep and is allied to those mentioned, but owes which in all the 
other races carry small horns do not do so. 

After all that can bo said in regard to the shape of the horns the 
variations in colouring and the presence or the partial absence of the ruff, 
there is practically nothing to justify the separation of these sheep into- 
different species. They extend from tho Salt Range of the Punjab to the 
North-Western Frontier, from Sind to Baluchistan and Afghanistan, and 
from Ladak to Turkistan and into Persia. With so extensive a habitat 
it would be strange if there were no variations in size and colour. 

The record horns of the Punjab form are figured m Rowland Ward’s 
last edition, they were got by my friend Col. H. V. Biggs, R.E., and 
taped by OJ"' in girth, the points turn upwards rather sharply, more so 
than is generally the rule. 

The finest Sharpu horns are 30'"xll|^. 

The horns also mentioned as near ♦Leh’ are 36)"^ X 11J" and, if they 
had not been broken at the points would probably have been nearly the 
record, they are very circular in shape and resembles those of the Afghan 
Urial {Oma v, cyclooeroa). 

Tho winter garb of a ram is a greyish-brown or red on the back, tho 
legs have dark hair on the outside, the rest being w'hite as also is the 
chest and the low’er part of the body. Tho ruff is black in some of the 
races and induced to nifous in others. As the Summer approaches tho 
colouring is generally less defined and redder. 

Ewes are as a rule greyish-brown and keep much the same colouring 
in both seasons, the under parts are of a paler tinge than the upper. 

General Notes. 

Active and shy if at all persecuted, Vigno’s sheep is easily tamed and 
crosses freely with tame sheep. It frequents for choice fairly easy ground 
but when disturbed will take to the precipices. ' 

'Sharpu and Urial kept four miles from Srinagar used to be loose on the 
hills, and would join tho tame flocks when out grasiufi, they would 
come back as far as the homestead but did not enter tl&o enclosures, 
but would stay close at han<l and go up htll in the morning. Dogs used 
to worry them and finally they disappeared and were probably killed by 
leopards. 


{To be continued.) 
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SCIENTIFIC RESUI.TS FROM THE MAMMAL SURVEY 
No. XLIV 

ON A NEW FIELD-MOUSE FROM NEPAL, WITH A NOTE ON THE 
CLASSIFICATION OF THE OENUS APODEMUS. 

By Oldfield Thomas, F.R.S. 

(By permiasiott of the TmsUee of the BritUh Museum,) 

Among the mammals obtained in Nepal by Mr. N. A. Baptista, on behalf 
of the Bombay Natural History Society’s Mammal Survey, are 16 Bpooimena 
of a mouse quite unlike any we have hitherto received, and evidently a very 
distinct species. 

With a certain superficial resemblance to Mus pahari or the Metod, it is really 
an Apodmw#, and would seem to be the most western and one of the most 
southern members of the group with 2-2—8 mammae, of which varioiis spe¬ 
cies have been described from Burma and further oast. 

It may be called :— 

Apodemm gurklui, sp. n. 

Size medium. Fur rather soft, but not very long, hairs of back about 8—9 
mm. in length ; no spines intermixed. General colour dark smoky or bluish— 
grey, nearest to “deep mouse-grey ” of Ridgeway, darker on the back, more 
drabby on the sides. Xlnder-surfoce soiled greyish, the hairs slaty for two-thirds 
their length, washed with greyish white; line of demarcation not sharply defined. 
Ears medium, blackish, darker than the head. Hands and feet white. Tail 
rather longer than the head and body, with about 13 rings of scales to the centi¬ 
meter, finely haired, not tufted, blackish above, dull whitish below, not very 
sharply defined. Mammse 2-2=8. 

Skull smooth, rounded, with well-filled broincose, somewhat as in .d. myetacirvus, 
although smaller. Leas angular and ridged than in apeciomtf, though faint 
but distinct supraorbital ridges are present, which do not however pass back¬ 
wards on to the braincase. Palatal foramina of medium length. BuIIsb 
small. 

Teeth with the characteristic stnicture of the aylvaticus-speciostis sec¬ 
tion of the genus, not as in agrariua ; tri-lobular character of m3 well marked. 

Dimensions of the type:— 

Head and body 102 mm.; tail 118 ; hindfoot 24; ear 16. 

Skull, greatest length 29; oondylo incisive length 26*3; zygomatic breadth 
14*5; nasals 11; intororbital breadth 4*5; breadth of braincase 12*8; palatal 
foramina 6; upper molar series 4*2. 

Hah, —Nopal. Type from Laprak, (^orkha; altitude about 11,600'. 

Type.—Adult male. B. M. No. 23.11.5.44. Original number Wl. Collected 
9 May 1923 by N. A. Baptista, and presented by the Bombay Natural History 
Society. 16 specimens examined. 

This species would appear to be most nearly allied to the A. spe^ioaua group^ 
of which a number of species and subspecies have been described. But it is 
readily distinguishable by its dark greyish colour and by the detailed oharactars 
of its skull and teeth. The related western forms all have 1-2^6 mammas. 

While studying this Nepalese mouse I have again examined the characters 
that separate the various groups of Apodemua, with especial regard to the 
question ^ to whether they are all strictly congeneric. The most salient point 
ooDoemsthe considerable differences that exist between agrariua, with its 
near allies chevrkri and ferguaaoni, and the aylvatioua^myMatinua^apecioeua 
group. These differences, in external form, skull and dentition, have been sot 
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'Out by Forsyth Major* * * § , by myselft and more fully and completely by Hinton,! 
the latter giving a good account, with figures, of the dental structure in the 
various forms. 

The characters, however, arc inclined to be nearly all inconstant, either 
individuals or races, and it would therefore seem to be inadvisable to separate 
the two groups as genera. But none the loss 1 think the subject would be sim- 
.plified if they were considered as subgenera, the name Apodemua to be used for 
the agrariva-chevrieri group and the new name Nemomya for the sylvalicua^ 
myatacinua-apecioaua group, Linnteus’s Mua aylvafiais being taken as the 
genotype of the latter. 

That these groups are natural is evidenced by the general external appearance 
rof the animals, by the shape of the skull, comprcaswl, ridged, and convex upwards 
in Apodemudf rounded, smooth, and with flat or concave forehead in Nemomya, 
as well 08 by the various dental (diaractei's described, of which the most constant 
are the trifid structure of the inner side of m3 in Nemomya, while bifid in Apode* 
mna, and the common presence in the formesr of on antero-exterior cusplct on 
m2, this being absent in Apodemva. 

The following is a list of the more important names which occur in Apodemua, 
a.rrangcd alphabetically under their ri'spective subgonera; those of Nemomya 
again divided by the number of mamm8B,§ 

Apodemua (s. s.) 

agrarius (type), chevrieri, careai, fetgU'^aoni, harti^ manlckuricuay ning^ 
rtthena. 

Nemomya. 

Mammae I *2—6. 

arianua, epimela^, flavicoUls, fridariensist hayi, hefiridenaia, hiitenais, ilex* 
myaiacinuat petitaXf rusigest aemoi^ia, aylvnticua (type), isckerya, wardi, win- 
ioni. 

Mammae 2-2^=^8. 

ainu, draco, geisha, gurkha, latronum, nigrilalua, oreatea, prninsulce, 
fpecioaua. 


* Proc. Verb. Atti. »Soc. Tosc. IV, p. 135, 1884. 

t P. Z. S., 1912. p. 135. 

j Hist. Brit Mamni. II, p. 504, 1914. 

§ This divisnn i- insert^ as an aid to memory, but is clearly no certain indi- 
•cation of the true affinities of the species. Thus A. (A\) nemotus, with six mammae 
is obviously more related to ttc speciotva group, with eight, than it is to aylvaticua 
and its allied’. 
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THE IDENTIFICATION OF INDIAN BUTTERFUE8. 

By LiRUT.-CotONEL W. H. Evans, D.S.O., R.E., F.Z.S., P.E.S. 

Part IV. 

{With 6 plalefi,) 

{Continued from pagi 707 of this Volume,) 

F. Nirmphalida.—*Th« Nymphalidt. K«y to gonora. 

la (51a). Hind wings channelled to receive abdomen, 
lb (48a). F vl2 not swollen. 

Ic (18a). Larva, where kno^vn, smooth and the head with horns. Paliii 
with no long projecting hairs. 

Id (4a). F v8 from before the midtile of v7. Eyes smooth. Palpi smooth 
and white. Antennfis longer than half costa, club gradual. F cell closed and 
upper apex right angled. Body stout. 

le (3). F costa serrate. H pre-costal as a spur forward. I^rva with 4 horns 
on the head. 

1 (2). H cell close<l. 

Ckaraxes, Och^, The Rajahs. (Plate 17). 

2(1). H cell open. 

/Hrib^a, Hub. The Nawabs. (Plate 17). 

3 (Ic). F costa smooth. H preoostal curved back. 

ProthoPy Huh, The Begums. (Plate 17). 

4a (Id). F v8 never from before the middle of v7. 

4b (14a). F upper end of coll opposite well before the origin v3. 

4c (9a). Palpi white or bi*own tliroughout. Antennie longer than halt costa* 

4 (5a). Flipper end of coll obtuse; vIO ex 7; cell open. Eye's smooth. 
Antennae club .sharply spatulate, 

Helci/ra, Fd, The White Emperor. (Plate 17). 

5a (4). F upper end of cell right angled or acute ; vK) ex cell. Anteimce 
club stout, gradual. 

6 (6a). Cells closed. Eyes hairj*. F v9 from well beyond end coll. H 
pre-costal forked. Forelegs hairy. 

Dilipa, M, The Golden Emperor. (Plate 18). 

6a (5). Cells open. 

7 (7a). F v3 much shorter than the mv. Genitalia of $ protruding. Eyes 
hairy. 

Eukte^nra, M. The Elegant Eraperoit*. (Plate 18). 

7a (6). F v3 nearly equal to the mv. $ genitalia not protruding. 

7 (8). F origin v8 nearer termen than origin v9. Eyes smooth or Iwiry. 
Larva with 2 horns. 

Apatura^ F. The Emperors. (Plate 18). 

8 (7). F origin v8 nearer origin v9 than termen. Eyes smooth. 

Herona, Db. The Pasha. (Plate 18). 

9a (4c). Palpi black or black and white. Antennse e(|ual to half the costa* 
Cells open. H prc-costal mostly straight. 

9b (12a). F vlO ex 7. Larva with 2 horns. 

9 (10a). Palpi very long, black with a white tip. 

SephisayM, The Courtiers. (Plate 18).- 

10a (9). Palpi short, only white at base. 

10(11). Eyes smooth. 

Euripus, Wd. The Courtesans. (Plate 18). 

11 (10). Eyes hairy. 

Diftgoraf Snell, The Sirens. (Plate 18). 

12a (9b,) F vlO ex cell. Eyes smooth. Palpi mostly black. 

12 (13). F end v 12 long before origin of v9. 

Hestina, Wd, The Circe. (Plate 18), 
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F. NymphalidM,—K«y to fOiionu~-{con/</.). 

] 3 (12). F vl2 end« after the origin of v9. 

SasaktUy JB. The EmpreaK (Plate 18). 

14a (4b). F upper end cell oppoeite origin of v3 or beyond. Cells closed^ 
Antennae and palpi black. 

14b (16a). F upper end of cell right angled. H pie-costal straight or curved 
back. 

14(15). F lower dev straight. Antenna equal to one-third costa. Eye» 
hairy. H v8 ends before apex. 

Calinaga, M. The Freaks. (Plate 21). 

15(14). F lowTt dev highly curved. Antenna* equal to half the costa. 
Eyes smooth. H v8 ends at apex as usual. 

Penthema^ Wd. The Kaisers. (Pate 21). 

16a (14b). F upper apex of cell acute. Eyes hairy. 

16 (17). H pre-costal straight. Antenna^ longer than half costa. 

Dichorragia, But. The Constable. (Plate 19). 

17 (16). H pre-costal curved forward. Antennie shorter than half costa. 

Stibociiiona, But. The Popinjay. (Plate 19). 

18a (lb). Larva not smooth. 

18b (30a). Larva with tubercles, never with more than a few rows of spiny 
processes. Palpi and antennae never black. 

18c (20a). Larva on either side with a complete row of verj’ long horizontal 
pinnate pnxjesscs. Eyes and palpi smooth. F upper end cell opposite bejond 
the orgin of v3, right angled or acute. Pre-costal wdl curved forward and 
arises from well before the origin of v8. F origin vll from far before the end 
of the cell, opposite origin v2. Antenna* longer than half costa, club gradual. 

18 (19). F cell, if closed, low'cr dev ends at origin v.3. 

Euthalia^ Huh. The Barons, Counts, etc. (Plates 19-20). 

19 (18). F cell closed and lower dev ends well beyond origin v3. 

Adoliau, Hub. The Archdukes. (Plate 20). 

20 a (18c). Larva without long horizontal pinnate spines. 

20 b (27a). Larva without long horns on th» head. 

20c (22a). H precostal from beyond origin v8. Eyes smooth. Cells closerl. 
F upper apex cell acute and far beyond opposite origin v3. 

20(21). Palpi with thin long hairs. H pre-costal forked at end. F v9* 
distorted and arises just before 8. 

Parthenos, Huh. The Clipper. (Plato 21). 

21(20). Palpi smooth. H pre-costal curNed forward. F vs 9, 10, 11 
distorted, but 9 rises well before 8. 

Lebadea, Fd. The Knight. (Plate 21). 

22a (20c). H pre-costal rises from origin v8. Antcnnce club slender. 

22 b (26a). H v8 reaches apex. Palpi smooth. H pre-costal curved for¬ 
ward. 

22 (23a). F vl higlily sinuous, vs 9 and 10 distorted. Cells closed. JJyes 
smooth. Antenna) equal to half costa. 

Neurosigma, But. The Panther. (Plate 21). 

23a (22), F vl straight. 

23 (24a). F lower dev highly concave. H cell open or shut; F shut. Eyea 
smooth. Antennse equal to half costa. 

AhroUi,M. The Se^eant-major. (Plate 21). 

24a (23). F lower dov nearly straight. Antennse equal to or longer thai^ 
ball costa. Eyes smooth or hairy. Cells open or shut. 

24 (25). F upper end cell opposite origin v3 or beyond. 

Liminitia, F. The Admirals, etc. (Plates 21-22). 

25 (24). F upper end cell before opposite origin v3, 

Paniojporia, Hub. The Sergeants. (Plate 22). 
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F, Nymphftlidae.—^Key to g^nertr^iconid.) 

26 (22b). H v8 not to apex. Celle open. Eyes smooth. ^*1^ 
upper end cell opposite far beyond origin v3; vlO ex cell or 7. H pre-coatal 
straight. 

Neptis, F, The Sailors and Lascars. (Plate 22). 

27a (20b). Larva with very long horns on the head and very few processes 
on the body. Cells shut. Eyes smooth. H pre-costal from beyond origin 
t8 . Palpi smooth. Antemi» equal to half costa, club slender. 

27b (29). F v9 not to apex. Palpi very long. 

27(28). F vlO ex cell; vs 10 & 11 free. 

Cyrestist Bdv. The Maps. (Plate 23). 

28(27). F vlO ex 7; vs 10 & 11 anastomosed. 

Chersoneeia, Dist, The Maplets. (Plate 23)| 

29{27b). F v9 to apex; vlO ex cell. Palpi comparatively short. 

Pseudergolis, Fd. The Tabby. (Plate 23). 

30a(18b). Larva spiny with many rows of spines or knobs (MelitfiSa). F 
upper end cell opposite origin v3. 

30b (,35a) Palpi smooth and abnormally long. Eyes smooth. Larva with 
2 stout branched horns on the head. Antennae equal to half the O08ta» club 
gradual. 

30 (31a. 33a). H not tailed. F apex produced, termen rounded, but apex 
•broadly truncate and termen concave just below. 

Hy^imyias, Huh. The Eggflies. (Plate 23). 

31a(,30. .33a). H shortly tailed at v4 and lobed at vl. F apex sharply 
truncate and falcate. 

.31 (32). Cells closed. 

Yotna, Doh. The Lurcher. (Plate 23). 

32 (31). Colls open. F termen highly concave in middle and convex bet¬ 
ween vs 1 & 2. 

Rhinopalpa, Fd. The Wizard. (Plate 2,3). 

33a (30-3la), H long tail at vl only. 

33 (34). Cells open. F upper apex of cell right angled (acute in rest of 
group). F apex broadly truncate and concave below; convex above tomus^ 

Boleschdllia, Fd. The Autumn Leaf. (Plate 23). 

.34 (33). Cells closed. F. apex sharp pointed, termen highly convex opposite 

t2, 

KaUima, Bdv. The Oakleafs. (Plate 23.) 

.35a (,30b). Palpi not abnonnalJy long and usually more or less hairy. 

35b (47), Claws normal and with appendages, 

35c (41a). F lower dev, if present, ends well beyond origin v3. Larva with 
no horns on the head. 

35d (.37a). F ends vs 6, 7, 8, 9 in a straight line. 

35 (36). Eyes smooth. Palpi smooth. Cells open. Anienhm equal to half 
•costa, club gradual or sharply spatulate. 

Pretia. Hub. The Pansies. (Plate 24). 

36 (35). Eyes hairy. Palpi more or less hairy. Cells closed, Antennss 
longer than half costa, club gradual, stout. 

PaneAsa, F. The Tortoise Shells, etc. (Plate 24). 

37a (35d). F ends vs 6, 7, 8,9 not in line, 9 well back. 

37b (39a). Eyes hairy. Antennas equal to half costa, club stout, gradual. 
<JSell F closed, H open. 

37 (38). Palpi hairy. 

Araschnia, Hub. The Ifongol. (Plate 24). 

38 (37). Palpi smoot^. 

Symbrenthia, Hub. The Jesters. (Plato 24). 

89a(37b). Eyes smooth. Antennas equal to or longer than costa^ dub 
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F* NyiiipluJid»«HKty to ^VMtMr^contd.) 
abruptly spatulate. Palpi hairy. 

39 (40). H cell closed. F upper end cell acute or right angled, opposite 
beyond origin v3; vlO ex 7 or cell. Larva spiny. 

Argynnie, F, The Fritillaries. (Plate 24). 

40 (30). H cell open. F upper end cell right angled or obtuse, opposite 
origin v3; vlO ex 7. Larva with humps. 

Mditusa^ F. The Small Fritillaries. (Plate 24). 

41a (35c). F lower dev ends before, at or only just beyond the origin of v3. 

41b (46). Eyes smooth. Palpi with long fine hairs at the sides. 

41c (44a). F vlO ox 7, v9 ends on costa and v8 behind a line joining the 
ends of vs 6 and 7. Larva head hornless. 

41 (42a). H coll open. F origin vlO well beyond origin v7, v8 very short. 
Antennae equal to half costa, club absent. 

Cupha, Hub. The Rustic. (Plate 25). 

42a (41). H cell closed. F origin vlO just beyond origin v7. Antenn® equal 
to half costa, club moderate. 

42 (43). H no spur from the angle of v4. 

Atella, Db. The Leopards. (Plato 25). 

43(42). H with a spur from the angle of v4 towards v5. 

/ssona. Hub. The Vagrant. (Plate 25). 

44a (41c). F vlO ex cell, v9 ends on apex behind a line joining the ends 
of vs 6, 7, 8. H with a spur or fold from the angle of v4 towards v5. H cell 
open. Larva with or without horns. 

44(46). F lower dev ends at or just beyond the origin of v3. Antennse longer 
than half the costa, club gradual. 

Cynthia, F. The Cruiser. (Plate 25). 

45 (44). F lower dov ends before the origin of v3. AntennsD equal to half 
the costa, slender and clubless. 

Cirrochroa, Db. The Yeomen. (Plate 25). 

46 (41b). Eyes hairy. Palpi smooth. H with fold in the wing from the 
angle of v4 towards v5. Cells closed. F vlO ex cell: v9 ends at a[)6x behind the 
line joining the ends of 6, 7,8. Anteimie equal to half the costa, club gradual. 

Terinos, Bdv. The Assyrian. (Plate 25). 

47 (34b). Claws very long and without appendages. Eyes smooth. Paijn 
white with long thin black hairs. Antennas equal to half the costa, no club. 
Cells closed. F vlO ex 7, from well beyond end cell. Larva with 2 tine horns. 

Cethosia, F. The Lacewings, (Plato 25). 

49a (lb). F vl swollen. Larva spiny with 2 thin horns on the head. Eyes 
smooth. Palpi slender, smooth. Antennee equal to half the costa. Colls 
closed. 

48b (50). Posterior tibia? and tarsi with rows of spines. 

48 (49). Antennas club sharply spatulate. Apex F not truncate. 

Byblia, Hub. The Joker. (Plate 25). 

49 (48). Antennse slender, clubless. Apex F truncate. 

Ergolis, Bdv. The Castors. (Plate 25.) 

50 (48b). Posterior tibia? and tarsi without rows of spines. Antenna? slender 
and olubless. Apex F truncate. 

Lariiiga, M. The Dandies. (Plate 25). 

51a (la). Hindwings not channelled to receive the abdomen. Antonnaa 
hardly as long as half the costa. Palpi sparely hairy. Eyes smooth. Wings, 
sparsely scaled. 

51 (52). Antennae club gradual. H v7 ex 0. 

Pareba, Db. The Yellow Coster. (Plate 25). 

52 (51). Anteimaj club short, abrupt. H v7 ex cell. 

Tekhinia, Hub. The Tawny Coster. (Plate 25). 
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Tl. GianoMt.—The Ra]«ht« (PUt« 17). 

la (7). Above tawny or chestnut. S more or less toothed and 9 tailed at ▼4. 

1 (2a). Uph margin broadly pale greenish white, bearing a central series 
•of black rings. Bases chestnut brown, outer half of F dark brown, bearing 2 
rows of crescentic white markings. 

dumfardinkhoU,QrS. (95-115). The Chestnut Rajah. AssamBurma. 
VR. 

2 a (1). Uph margin not broadly pale. 

2b (6). Unf costa not silver white at base. 

2 (3a). d upf border broad black, never with tawny spots at the apex ; 9 
"with broad white discal band. Below purple tawny. 

a. Upf black border immaculate, border broad, equal to one-third of the 
wing at the dorsum; d never with pale discal band, basal area uniform 
tawny with only a black bar at end cdl. 9 white discal band immaculate, 
reaches costa. $ with a tail at v4 H. 

polyxena psaphan, Wd. (90-112). The Tawny Rajah. Ceylon. R. 

As last, black border narrower. In DSF ^ some tawny markings appear 
*00 the border upf towards tomus. 

*polyxena imna, But (90-100). S. India—Orissa. NR. 
y, S upf black border with tawny markings from dorsum to v2 or 3; 
uniform tawny with a black discal line and bar at end cell. 9 discal band yellow¬ 
ish white and on inner side of border there are some pale tawny spots in¬ 
wardly bordered by a lunular line; pale discal band not quite to costa and 
always with 2 black spots in middle in 5 and 6. d only toothed H. 
poly vena hemana. But, (85-100). Mussoorie—^Kumaon. R. 

5. As last, but very variable; 3 with several well marked varieties. 
9 discal band white and pale spots on the border mostly white. Typical 3 
no pale band upf and uph white dots in centre of black spots along border. 
polyxena hierax^ Fd, (80-100). Sikkim—N. Burma. C. 

3 i’. comXf Fd, No pale band : white spots uph on inner edge of the black 
spots. 

3 hindia. But, Upf pale discal band; base fulvous and margin spotted. 
3v, hipponax, Fd, Upf pale band; base fulvous to dark, margin not spotted. 
3 V, pUistoanax, Fd, Upf pale band; base dark, margin white spotted and 
uph with the white discal band from F continued to v3 or 4. 

3 upf with no pale discal band ; discal line usually absent; vexy like 
‘CortMT. Below darker and more variegated. 

^polyxena agna^ M, (80-100). Karens—S. Burma. NR. 

3 a (2). 3 upf black border narrow, bearing tawny spots reaching to the apex 
and inwardly bordered by a lunular dark line. 9 never with a pale discal band; 

3 (4a). Upf apical spots not above v6. Below purple tawny. 
aristogiton, Fd, (70-95). The Scarce Tawny Rajah. Sikkim—Burma. R. 

4a (3). Upf tawny apical spots into 6. Below ochreous. 

4 (5). Below more or less uniform and markings regular; unf black bar mid 
cell macular ; unh dark discal line beyond cell more or loss straight, except just 
beyond end cell. In WSF central band darker. 

marmax, Wd, (90-120). The Yellow Rajah. Kumaon—Burma. R. 

5 (4). Below markings prominent and irregular central band much darker, 
Unf all cell bars entire; unh dark discal line very irregular and broken, highly 
-ooncave in 6. 

k^ruha, M, (90-120). The Variegated Rajah. Kumaon—Burma. R. 

6 (2b). Unf with a silver white bar at the base of the costa. Above much 
as Na 3. Below tawny. 

distanti, Hon, (90-120). The Silver-edged Rajah. VR. 

7(la)« Above dark brown with a yellow or whitish discal band, B Joo^ 
^oid tails at vs 2 and 4. 



»f • * 
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Cl. 

cu Above pale band narrow and dark yellow. 

fabius ceri^hus, Frvh, (70-80). The Black Rajah. Ceylon. NR. 

/ 3 . Above pale discal band wide, dark in WSF, pale in DSF. 

*fabiiis fabiiis, F. S. India—Kangra—Sikkim. NR. 

7 . Above pale disoal band wide and sulphur yellow; H spotting on termen 
wider. 

Jabixu aulphureua, Roth. Assam—Burma. R. 

F2. Eribi»a.~The Nawabs. (Plate 17). 

la (4a). Above dork brown with a broa/1 pale discal band, which does not 
reach the dorsum H. Uph termen with small white spots on the outer edge 
of the broad dark border. 

1 (2a). Unli dark basal band passes through the outer half of the cell. Above 
discal band white, broadly blue edged. 

o. Upf discal band continued evenly to v5, with 2 adjacent spots beyond 
in 5 and 6 . 

^schrtiheri wardi, M. (90-190). The Blue Nawab. S. India VR. 

/S. Upf discal band tapei-s at the upper end and just reaches 4; white spot 
in 6 much nearer apex and with an apical dot ni 6 . 
schreiberi assamenaid, Roth. Assam—-N. Bumia. VR. 

7 . Upf as last, but discal band not into 4, detached spot in 5 very small 
^and spot in 6 absent. 

achreiberi iisameniLS, Fruh. Karens—S. Burma. Andamans. VR. 

2a (1). Unh dark basal band passes through inner half of cell. Above dis* 
oal band not blue edged. 

2 (3). Above discal band pale yellow, width varies greatly with the season ; 
races only veiy slightly differentiated. 

a. Bmall, band broad. 

alhamas madetui, Roth. (60-75). The Common Nawab. Ceylon. C. 

/S. Larger, usually 2 pale sub-apical spots upf. 
athamas agrarius, Smn. S. India. C. 

7 , J^arge and very variable. 

*(Uhamaa athatnas. Dr. Kulu—'N. Burma. C. 

{Smaller and darker. 

athamas samatha, M. Karens—S. Burma. C. 

*. Much larger and very dark. 

athamas andanianicns, Friih. Andamans. C. 

3 (2), Above discal band pale gi^nish white. TJiroo seasonal forms as in 
lost and width band vanes very considerably with the season. 

arja, Fd. (75-85). The Pallid Nawab. Sikkim—Burma. NR. 

4 a (la). Above pale yellow or greenish yellow, base H never dark; F with 
broad black apex. 

4b (11). Unh dark discal band through basal half of cell meeting post- 
discalband at toinus. 

4 c (7a). Unf curv dark band from base through end coll to sub-marginal 
lunular band. Upf single pale spot on black apex. 

4 ( 5 a). Upf black margin not decreasing towards tomus. 

moori sandakanus, Fruh. (80-85). The Malayan Nawab. Sikkim—Burma. 

VR. 

5a ( 4 ). Upf black margin decreasing markedly in width towards tornus. 

5 ( 6 ) Unh palo area coves more than half wing. 

galysus, Fd. (75-85). The Yellow Begum. Kawms—S. Burma, li. 

6 (5), Unh pole area covers less than half wing. 
hdfe chersonesuSf Fruh. (75-85). Victoria Point. VR. 

7a (4o). Unf bi'oad bai end cell extending to basev2; 8ub*maigina] band 
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F2, Erib®!.—(roii/d.) 

continuous, not lunular and nearer cell. 

7b (9a). Unf costa dark chocolate brown; up! single row pale spots on margin*. 

7 ( 8 ). Up{ and Unf no broad bar from end cell towards disoal band. Uph 
sub-marginal dark band bearing pole spots along the outer edge and 
blueish lunules along the inner edge. 

a. Smaller and paler. 

dohn dolon, Wa, (80-90). The Stately Nawab. Kulu—Kumaon. R. 

/3. Upf pale spots smaller and shorter. 

dolon untralis, Roth, (85-95). Nepal, Sikkim, Bhutan. R. 

7* Upf spots laiger than in a. Uph sub-marginal band narrow and blue 
lunules smidl. 

*dolon magniplaga, Roth, (96-105). Assam—N. Buima. R, 
d. Uph more deeply scallop^ and uph blue sub-marginal lunules more- 
prominent. 

dolon grandiSy Roth, (95-110). Shan States—Karens. R. 

8 (7). Upf and unf broad dark bar from lower end cell along 3 to the disoal 
band) enclosing a laige pale spot beyond end cell; spots on margin increase in. 
size to tomus. Uph with a postdiscal dark band. 

a. Larger. Usually a postdiscal pale spot in 7 upf. Uph sub-terminal 
narrow dark bars in spaces up to 6 . 

^mrcotea aboricoy Evans. (70-76). The China Nawab. Abor Valley. R. 
/9. Smaller. Upf no spot in 7. Uph sub-tenninal dark bars obsolete above 3^ 
narccsa lissaineiy Tyt, (70-76). Naga HiUs. R. 

9a (7b). Unf costa white and upf with sub-marginal as well as postdiscal 
row' spots. Uph band as in No. 7. Up and unf bar from lower end cell 
towai^ discal band as in No. 8 , but much shorter. 

9 (10). Upf 2 pale spots end cell; dark margin becoming obsolete at tomus. 
nepenthes. Or 8. (80). The Shan Nawab. Shan States. VR. 

10 (9). Upf single pale spot end cell and 2 spots beyond. 

a. Large. Seasonal forms differ much in size and size of spots. 
eudamippua eiidamippus, Db. ( 100 - 120 ). The Great Nawab. Kumaon— 
AF_sam. NR. 

/ 8 . Upf cell all black or very nearly so. 

*eudamippus nigrobasalis, iMthy. N, Burma. N.R. 

7 . As a, but smaller. Uph no blue border to band and outer white spota 
larger. 

endamippua jamblichua, Fruh. Karens—S. Burma. R. 

11 (4b). Below no dark bands; largo spots end cells, base 2 F and mid costa H ; 
sub-marginal row reddish spots preced^ by a blue line and on H followed by 
a greenish yellow line as well as a terminal blue and greenish yellow line. Above 
broad black apex bearing one or two pale spots and on H sub-terminal blueish, 
white centred, line. 

*delphis, Db. (96-100). The Jewelled Nawab. Assam—Burma. NR. 

F3. Protfaoe.—The Begomt. (Plate 17). 

1 (2). Above pale yellow, broad black apex and margins. Below variegated 
red and black. F lower dov evenly curved. 

*cahjdonia belisama. Crow. (110-120). The Glorious Begum. Karens— 
S. Punna, VR. 

2 ( 1 ). Above dark brown with a blue band F. Below variegated dark brown 
and whiteish; H with broad greenish marginal lunules. F lower dov highly 
concave at lower end. 

a, Upf blue band veiy broad and not marked with white; complete series 
terminal blue spots, upper 2 being white. 
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F3. Pirotho«.“-co»^rf. 

fmnckiiregalis^BuL (70-80). The Blue Begum. Manipur, Upper Aesaim VR» 
ft. Upf blue band narrow and centrally with white eplashes; white maigiiial 
apots only in 5,7 and 8. 

*franckii angelica^ But, Karena—S. Burma. R. 

F4. Helcyra.*~Tlie White Emperor. (Plate 18). 

Above glazed white; upf black spots in cell and 1, broad black apex with ^ 
white apots; uph with a few irregular black diacal spots. Below only a thia 
discal line of black lunules. 

^hemim, Htw, (05-75). The White Emperor. Sikkim—Burma. R. 

F5. Dilipa.—The Giddeii Emperor. (Plate 18). 

Above dark brown , $ ^vith golden bronzy, 9 with white, central and discal 
spots F and whole disc H : upf 2 white apical dots. 

^tiuyrgiana, Wd. (70-80). The Golden Emperor. Kashmir—^han States. R. 

F6. Eulaceura.—The Elegant Emperors. (Plate 18). 

1 (2). Above transparent pale brown, with dark brown costa F and largo 
spot in 2 as well as margins and discal band H. 

manipuriemia, Tyt, (75-80). Tytler'a Emperor. Manipur. VR. 

2 (1). Above dark brown with a continuous white discal band, extending on F 
from dorsum to 3. Below as in last, glazed pale violet brown with an ocellus in 
2 F and H. 

^oaleria kurnana, Fruk, (05-70). The Elegant Emperor. S. Burma. R. 

F7. Apatura.’—The Emperors. (Plate 18). 

la {0a). Unf no row of minute sub-apical white dots in 5,6 and 8. 

1 b ((^). Unf no black spots in cell. 

1 (2). Upf single discal pale band, macular in $ continuous in 9, in addition 
to the white apical spots. Above dark brown, no pale band H. Below ocellus 
in 2 F and H fulvous ringed; dark discal line white edged at upper end. 

a. Upf discal band white. Uph ocellus in 2 prominent. Below pale brown. 
aordida aordida, M, (00-70). The {Sordid Emperor. Sikkim—N. Burma. R. 
ft, Upf discal band yellow tinted. Uph ocellus in 2 absent. Below pale 
greenish brown. 

aordida naga, Tyt, Nagas. R. 

(1). Upf 2 pale discal bauds in addition to the apical spots. Unh dark 
discal line pale edged throughout. Above dark greenish brown; 6 upf 

markings tawny and imier band crosses cell; 9 markings white or yellowish 
white, inner band not crossing cell. 

ft. Upf outer discal band continuous. Uph mostly tawny; unh complete 
row postdisoal ocelli. 

MXwpi tUupi, Doh, (66-70). The Tawny Emperor. Upper Assam, VR. 
ft Upf outer discal band broken at v4. Uph d only tawny in 5 aud 6; 9 
ppstdisc^ spots well defined in 5 and 6. Below pale greenish white. 

, fdupi Jhlrencia^ Tyt, Nagtw. R. 

3a (lb). Unf with black spots in cell. 

3 (4a). Upf 2 discal bands; no sub-marginal spots F or H. Above dark brown 
and tawny, shot blue in d. Below pale tawnyt praminent pale diaeal band 
unh, no sub-marginal dark band. 

iUa here, Fd. (70-80). The Tawny Purple Emperor. Shan States. FR. 

7 



«98 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. XXIX. 


FI. Ap9Awrm.-^contd,) 

. 4a (3)r Upf single white disoal band in addition to the apical spots, nearly 
always sab-marginal pale sjwts H and often on F. Below bluish white, prominent 
forruginous disoal and terminal band F and H, whioh on H meet at apex and 
tcMims. 

4(5). Upf no white streak in cell from base, d above shot brilliant blue, 
a. Very large. Blue gloss duller; white markings brood and diffused; 
upf disoal band to vll. Unh ocellus in 2 absent. Uph sub-marginal whito mark¬ 
ings very largo. 

amhica cMtralensis, Evans, (75-90). The Indian Purple Emperor. Chitral-— 
Kashmir. NU. 

iS. Smaller and all markings more sharply defined. Variable and liable 
to aHerrationa. 

*a7nbica atnbica, Koll. (05-75). Kashmir—Shan States. NR. 

5 (4). Upf with white streak in cell from base, sub-marginal spots prominent. 
6 very obsourely blue shot. Uph with w'hite disoal band from mid costa to 
base 1. Body prominently white banded. Very like a Fayitoporia, (F. 25) 

chsvam, M. (75-80). The Sergeant Emperor. Sikkim- -N. Burma. R, 

6a (1). Unf prominent small sub-apical w'hite dots in 5, 6 and 8. F end 
cell opposite origin v3. Club antennae narrow. Unf prominent spots in cell. 

6 (7). Above dark ochreous brown; uph with a straight yellow band ; upf 
disoal band of yellow spots, apical spota continued to 3 and a prominent black 
«pot in 2. Eyes hairy. 

parvala. M. (50-00). The Brown Prince. Sikkim—Assam. R. 

7 (0). Above $ velvet black, unmarked except for white apical dots, ? 
ochreous brown with a paler disoal band, which on H is alw^ays irregular. 

a, $ upf with 3 apical dots. 

parisdlis camiba, M, (45-50). The Black Prince. Ceylon. NR. 

/9. As lost, rather larger. 2 paler and with pule bands prominent. 
parisaHa atacinvs, Fruh, S. India. NR. 
y, $ upf single apical dot. $ much darker. 

*parisatis parisatis, Qod, Kumaon—Burma. NR. 

T8. Herona.—The Patha. (Plate 18). 

Above dark brown with 2 yellow or white disoal bands F and H and a basal 
streak in 1 F. Unf conspicuous white streak in outer half of 5 to termen. 
a. Above bands tawny, very wide and confluent, 

*marathiid marathnSt Db, (70-90). The Pasha. Sikkim—Shan States. NR. 
Above bands tawny and narrow; disoal bands H and outer band F 
macular. 

fnaralhus angnaUita. Jf, Karens—S. Burma. R. 

7 . As last but bands in 6 whitish and in 2 white. 
maraihus andamnna, M. Andamans. NR. 

F9. SepIttMU’—The Gmitiert. (Plate 18). 

1 (2). Above dark brown with 2 tawny bands F; H tawny with black veins 
and a dark postdiscol baud. In 2 upf the apical spots are whitish. 

dickroa, Koll, (60-75), The Western Courtier, Chitral—Kumaon. NR. 

2 (1). d above outer disoal band and apical and sub-marginal spots white; 
typi^ 2 n> 08 tlyblue; 2nd form 2 as d, but all white except for a 
yellow epot in cell and on H the tawny colour is replaced by white; 3id form 
2 as first but with white apex upf. 

M. (75-90). The Eastern Courtier, Sikkim— Karens. NR; $ VB. 
2 9. cUbim, Evans. VR. 

$ V. chandmna, Evans. Bw 
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FIO* Euripui.—The Courtetant. (Plate 18). 

1 (2). Unh with rod basal markings. S H red sub-marginal «pot^ in la to 3 
a. Darker. H vs broader black and black discal band continued in ^ to 

co«ta, also traceable in 2 ; K discal band nai row. 
consimillis meridionalis^ WM. (60-85). The Painted Courtesan. S. India. R. 
p. Pale markings broader. Uph black discal band only traceable in 
Unf dark discal band prominently broader at lower end. 
consimilis corisimilis, Wd, Dun—Dawnas. R. 

2 (1). Unh no tkI basal markings, d black with pale spots as in No 1. 2 
iri several forms; typical form with a broad white band upf and uph all white 
except for a naiTow sub-marginal brown band. 

*h/ilither8es. Db, (65-8i^). The Courtesan. Sikkim—Burma. NR. 

2 MO, M. As typical form, outer half uph dark brown. NR. 

* 2 r. 7i}idflin8f Db. Upf dark brown with apex broadly suffused Vjluish ; 
uph all dark brown. NR. 

2 r. cituiarmneus, WM, As last, but uph outw^ardly with white streaks. R. 
2 r. almth(jpmd^^y DeN. As nycielim^ but upf all dark brown. VR. 

Fll. Diagora.—The Sirens. (Plate 18). 

1 (2). Upf black bar mid coll; unh dorsum not yellow, 
a. Paler, white markings wider. 

pershnilia zdJa, But. (65-75). The Siren. Simla—Kumaon. R. 
fi. Darker, winte markings narrower. A].x^x F more produced. 
persiniUis, Wd. Sikkim—Assam. 

2 ( 1 ). Upf no black bar in coll. Unh dorsum yellowish. Development 
of black markings ver\ vanabh*. 

meyia. M. (75). The Scarce Siren. Dalhousie—Mussoorie. VR. 

F12. He«tina.—The Circe. (Plate 18). 

Upf with broad black veins and spotted Iwrdersf. Uph veins and border 
broad bright chestnut. 

*nama, Db, (95-165). The Circe. Mussoorio—Burma. NR. 

F13. Sasakia.—The Emprect. (Plate 18). 

Above black, outer half with prominent ]>alo .streaks; upf narrow rod basal 
streak in cell, which unf is much widor; unh some basal rod markings below 
costa. 

*funehn9f Leech. (125-130), The Empri^ss. Nagas. VR. 

F14. aiinaga.-The Freaks. (Plate 21). 

a. Only for(» part of thorax above orange. Unh dull oohroous. 
biiddha buddha, M, (90-105). The Fieak. Murree—Kumaon. VR. 

Darker. Unh pale brown. F more elongated. 
huddha gautawOf M. Sikkim. VR. 

7 . Above all palo markings very reduced, sharply defined and clear, not 
diffused as usual. 

huddha aborica, Tyt, Abor Valley. VR. 

b. All thorax al^vo orange. Dark with the pule markings reduced. Unh 
pale slate. 

*buddha hrahmaf But, Assam—N. Burma. R. 

V. All thorax (H^ge above. Uph tomus broadly orange. 
huddha sudasdava, MdviU. Shan States—^Karens. VR. 

F15. Penthema.'—Tlie Kaiiert. (Plate 21.) 

1 (2a). Upf dark brown with pale yellow spots; large basal streaks in 2 and 
3. cell all yellow; aub-marginai and discal spots smaiL preceded by 
streaks. 
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FIS. 

a. Below reddi^ brown. DSF with apex produced. 

*l%aarda Umda, Db» (125-136}. The Yellow Kaiser. Sikkun'^Manipur. E. 

/ 8 « Below dull brown. 

lisa/rda mihinUUa, FruK. Chin Hills. R. 

2 a ( 1 ). Upf black with a blue sheen and all spots bluish ; basal streaks in 2 and 
3 repla^ by spots; all markings smalls. Uph sub-marginal spots shaped like 
arrow-heads. 

2 (3). Uph cell with yellow streaks followed by postcellular streaks, 
separate from discal spots. Upf long streak in 1. 

darlisot M. (126-135). The Blue Kaiser. Shan States—S. Burma. R. 

3 ( 2 ). Uph cell all black. 

a Upf long streak in 1 . Uph postcellular streaks conjoined to discal 
spots. 

hinghami yoma, Ellis. (125-136). The Black Kaiser. Pegu Yoma. VR. 
^ Upf no streak in 1. Uph no postcellular streaks. 
hinghami hinghami, W.M. Dawnas. VR. 

7 . Upf no streak in 1. Uph postcellular streaks conjoined to discal 
spots. 

hinghami rnerguie. Evans. Mergui. VB. 

FI 6. Dichorragm.—The Constable. (Plate 19). 

Dark green with small whitish spots F and very prominent zigzag sub-marginal 
line, single in 6, double in $. 

^nesimachus, Bdv. (65-86). The Constable, Kulu—Burma. NR. 

F17. Stibochiona.—Tbe Popinjay. (Plate 19), 

d* above velvet black, 2 darkgreen; upf white spotted and with a dull blue 
sub-marginal line; uph prominent row sub-marginal black spots, inwardly blue 
( 2 green) bordered and outwardly white. 

a. Uph width of white edging narrower than width of black spots; wider 
in DSF. 

wicea nicea. Gray. (60-80). The Popinjay. Kulu—N. Burma. NR. 

Uph width of white edging twice as wide as the black spots. 

*nic€a subucida, Fruh. Karens—S. Burma. NR. 

F18. Euthalia.—The Barone, Counts, etc. (Plates 19 & 20). 

la (27a). Uuh base with 2 spectacle marks in cell, outer one extending to 
base 5, small ring base 6 and a larger one base 7; these markings variable and 
may be obscure or absent. 

lb (I 8 a). Unf cell entirely open. 

Ic ( 4 a). H termen straight to just above v3, where it is angled, giving 
the wing a squared appearance. F vs 11 and 12 anastomosed, 11 and 10 touch 
10 ^ 9 ; 9 from mid 7. F prominently falcate. Uph d a black brand at bases 
of 6 and 7. 

Id ( 3 ). Unf post discal lino prominent and not parallel to termen, much 
nearer termen at apex than at tomus. 

1 (2). Unf postdisoal line quite straight. 6 uph with a very broad lavender 
grey margin extending to v 6 F; upf large dark greenish spots in cell and beyond. 

$ pale Imwn; upf a prominent straight black band from termen at end of v7 
to outer third of dorsum, continued on H behind end cell; upf apex greenish and 
with prominent elongat^ white spots in 5 and 6 , smaller spot beyond in 6 , 
minute spots in 3 and 4 and spot in 2, Below yellowish, margins not paler. 

'^tocytw, sairapaces, Hew. (65-80). The Lavender Count. Mampur—S. 
Burma. NR. 

2 (1). Unf postdisoal line sinuous. ^ above nearly black with a pale blue 
border F and H; unf margin bluish; unh all dark brown 2 above pale brown; 
upf large dusky white spots in 2 and 3 and elongated spots in 6 and 6 , all bor¬ 
dered i^e dusky bluish. 
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F18* Entlialuir-Kooii^.) 

godaHi (Moka^ Fd. (70*90). The Malay Ck>unt. Mergui. VR. 

3 (Id). Un! postdis^ line waved and parallel to termen. Sexes alike. Uph 
bsoad pale margin to v 6 F. Below margins prominently paler. 

a. Small; borders above very pale grey. Below oloud^ brown. 

lepidea miyana, Fruh. (05-75). The Grey Count. N. Kanara, Orissa, R. 

/ 8 . Larger ; borders above pale grey. 

*l€pid€a lepidea. But. (70-80). Kumaon—Assam. NR. 

7 . Rather smaller; borders darker grey. Below more uniform, reddish 
brown, J upf pale brown spots beyond cell. 
lepidea sihavarOf Fruh. (05-75). N. Burma—Dawnas and Tavoy, NR. 
5. Borders above i)alo blue. 

lepidea anderaoni, M. (70-80). The Blue Count. Tavoy—S. Burma. NR 
4a (o). H termen not angled at v3. 

4 ( 6 a). Palpi 3rd joint very long and needle like. Above rather pale brown 
with 2 dark, highly zigzag, discal lines lilled in between with white on P. Uni 
outer half bluish white. 

peiea, F. (70-80). The Malay Viscount. Mergui. VR. 

Xia (4). Palpi not long and needle like. 

5b ( 8 a). Palpi 3rd joint sharply attenuate. H termen evenly convex and 
wing symmetrical about a central axis from base to mid termen. Upf basal 
markings in 1 very wide and the ring under origin of v 2 reaches vl. F venation 
as in last group, but origin v9 usually nearer base. Unh with black spots usually 
at bases 1, 2 and 3. 

6 ( 6 a). i 2 above with a broad white discal band F and H, outwardly 
bordoreil by conical black spots, which on H are surmounted by blue spots. 
Below pale green. 

^cibarilis, Hew (75-85), The Andaman Viscount. Andamans. NR. 

6 a (5). Above no continuous white band F and H ; 2 dark bands parallel to 
one another and to the termen; those bands may be filled in between with pale 
Colouring on F and on H may be obscured by a pale blue margin in the 

6(7). Above dark bands not conspicuously lunulated, composed more of 
diffuse 5 fots. 

a, (S uph blue margin uph to outer discal band and reaching v 6 . $ rather 

pale broun with whitish spots upf at the upper end of each discal band in 6 . 
Unh ^ tomalhalf green, $ all bluish except apex. 
julii anpades. Men, (65-80). The Common Earl. Kumaon—Sikkim. C. 

Larccr. $ uph blue margin absent or narrow and broken. 9 very 
variable, jwrtion between discal bands upf may be entirely filled in wliitish or 
may be as in last. 

* julii adima, M, (70-85). Khosi Hills. C. 

7 . Paler and blue Ixirder uph in $ broader. Upf dark bands closer and in 
9 often with pale brown laigo spots in cell and beyond. 9 as variable as last 
but smaller, 

julii sedew, M, (65-80). Sylhet, Cachar. Manipur and N. Burma. NR. 
5, As last, but blue border upli in d still broader, reaches nearly to inner 
discal band. Above more uniform. 9 a.s lost, but dark bands H closer together* 
Unh (J and 9 green or bluish over the whole wing or nearly so. 

♦jVti xiphiones. But, (66-80), Karens—S. Burma. NR, 

7 ( 6 ). Above discal bands conspicuously lunulated. d rich vinaceous brown^ 
no blue border H. 2 pale brown, paler between the dark discal bands, often 
whitish on F espe<nally at upper end. Below $ yellowish brown; 9 yellow, 
H more or less blueish. 

. Larger. 

ujahnu jahnu, M, (65-80). The Plain Earl, Sikkim-“N. Burma. NR« 
p. Smaller and wings broader. 
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F18# Eutbalia— 

j jdhvM jahnita, Evans, (00-75). Karens—S. Burma. NR. 

8a (6b). Palpi 3rd joint graduaL Upf basal markings never wide, Unh 
no or only traces of black spots at bases of 1, 2 and 3. F vs never anastomosed 
m 6 and only in 9 of Nos. 8, 9 and 10. 

8b (14a). Up or unf never with 2 detached apical white spots on either side 
of v7, just behind origin v8, unless forming part of the pale band in the 9. 
Upf basal markings in 1 oonsist of a well deOn^ ring under the origin of v2, 
reaching mid 1 (in Nos. 8 and 10 usually a small ring or dot below) as well as a 
dark dot at the extreme base. 

8c (10a). Unf at base 1 always a ring or round spot under origin v2 with 
Usually a 2nd below it. 

8 (9), Apex F pointed ; H tomus in produced and tcrraen convex, dark 
brown with broad bluish grey margin uph and discal band upf, which ia 
very wide at its lower end ; a whitish spot base 3 upf. J paler brown with the 
usual 2 dark discal lines, as in Nos. 6 and 7, area bt^tween much paler especially 
at upper end F; band pushed in at base 3 corresponding to the white spot in the 
Below yellow and dorsal area H greenish, d uph a dark brand of modified 
scales at bases 6 and 7. 

a. d small and pale ; pale brown costal area more exi ensive; below band 
obscure especially in DSF. 9 pale discal band les^ developed. 
kesava arhat, Frvh, (60-80). The Powdered Baron. Sikkim. NR. 

/S. d larger, darker greenish. 9 whitish discal band more developed 
especially in WSF. Below darker. 

*kM>va keiava, M, (66-80). Assam—N. Burma. N.R. 

7. d inner side of discal band sinuous. 9 whitish discal band very pro¬ 
minent, broader and edges more sinuous. 

Hemva discyiapilota, M, (60-70). Bhaino—S. Burma. NR. 

0 (8). Apex F highly falcate and in $ tomus produced, termen being concavo 
before tomus. Above ashy grey, more or less siiftuscd greenish. 9 with curved 
row small white sj)ot8 beyond cell from 3 to costa. 

a. Larger and more uniform, d no white costa! patch, but a prominent 
white spot base 3, 9 upf spots rounded. 

wnosia aaiUtphemea, Fruh, (70-86), The Grey Baron. R. 
p. Smaller, darker and more marmorated. d upf with a white costal patch 
beyond cell, no spot base 3. 9 upf spots pointed. 

*anosia anosia^ M, (66-80). Assam—Burma. R. 

10a (6o). Unf at base 1 no markings or only a single spot or dash under origin 
v2 and only very rarely a spot at the extreme base. 

10 (lla), Upf cilia white at apex, which is produced, not pointed ; H termen 
evenly convex, tomus not pixxluced, d above very dark brown, with blue 
margin uph, extending to v3 F. 9 above rather pale brown, inclined broad dark 
brown bolder from apex to two-thirds along dorsum, continued on H to just 
beyond cell; upf 6 dusky white spots in a curved row beyond cell. 

Htkhinid, Mtn, (70-86). The Blue Baron. Sikkim—N. Burma. R. 
lla (10). Upf cilia browm throughout, d tomus H produced. 

1 lb (13). Apex F sharply pointed and tomus gently convave from apex to v2, 

11 (12). Above d very dark brown, broad blue margin H to v6, which inward¬ 
ly a TOW of black discal spots. Upf termen broadly paler beyond tho 
diso^ band, which is wide and widens at lower end ; inner discal band merged 
into basal dark area. Below ochreous brown, H dorsal area more or less green 
washed; the 2 parallel discal bands prominent, on F outer one widens to dorsum, 
inner <me curved in at upper end ; H inner band continuous, diffuse and pale, 
outer one oohsists of very small spots; apex unf udiitudi. 9 unknown. 

mahadeva binghami, DeN, (66-80)^ Bingham’s Blue Baron. 8. Burma.. VR, 
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FW. EiitluJM--(confc{.) 

12 (11). Uph no blue border. Upf the 2 disoal b^nda ns6re or less separated 
throughout. 6 above very dark brown, outer discal band connected in each 
space by a dark bar to the tormen, inner band merged to dark basal area; 
H outer disoal band prominent, inner merged to dark basal area. Below dark 
oohreous brown, bands at- in No. 11 and apax F wlutish ; in D8F bands faint. 
$ paler, apex upf whitish, discal bauds prominent, outer one lunular, but of 
small spots uph ; upf row of white spots beyond cell (small in WSF, large in 
DSF) from 2 or 3 to costa, as in No. 10. Below pale oohreous brown, more or 
less washed greenish on H. 

merta DeN, (60-70). The White-tipped Baron. Assam—S. Burma. R. 

13 (11b). F apex not sharp pointed, tormen slightly concave in middle 
only. <S above dull dark oohreous brown, very uniform ; outer discal band F 
and inner discal band H vor}' faint. Below yellow, outwardly darker and dorsal 
area H • paler; imier disoal bands faint; outer discal band fairly prominent, 
especially at ends; on H outer discal band of small, obscure spots. $ unknown. 

kanda diciiut. fkN. (60-70). The Yellow Baron. S. Burma, VR. 

14a (8b). Up or unf always 2 detached white apical spots on either side v7 
just before origin v8. Upf basal markings in 1 consist of a spot, not a ring, 
under origin v2 and a dash at extreme base, both may be absent. Unf spot 
under origin v2 may l)e replaced by a ring, d apex F pointed and tornus 
H produced. 

14b (17). None of the spots red. 

14 (15a). Uph outer discal band of small, usually well defined and well 
separated, sjwts. with a more or less complete row of small white spots 
beyond cell in bases 2-6. Normal $ similar, but spots larger. Unf spot in 1 of 
outer discal band shifted in. 

a. d very dark. 2 upf with a stright white macular discal band from 
costa beyond cell to v2 near termen. Upf apical spots obscure. 

garuda vdAatita, M, (60-75). The Baron. Ceylon. C. 

/8. Very large, d basal area dark; discal spots small or absent; disoal area 
dusted whitish. 2 discal spots large, pure white, discal area beyond promi¬ 
nently dusted whitish. 

garuda meridional^, Fruh. (65-80). S, India—N. Kanara. C. 

7 . Small and pale, d upf disoal spots small, but those beyond end cell 
always present. 2 discal spots small and dusky, spots in 2 and 3 small or absent. 

garuda anagama, FruK (55-75). Bombay—(>is8a. Kangra—Kumaon. NR. 

5. Darker than last and discal spots upf smaller. 

garuda euddhwiana, Fruh, (55-75). &ngal. Sikkim. NR. 

17 . WSF dark and spots upf complete and prominent. WSF 2 spots as in 
d ; DSF 2 spots end cell very large and confluent, spots in 2 and 3 may bo 
small or absent. 

"^garuda garuda, M, (55-80). Assam—Burma. NR. 

r. Very large, d dark and discal spots obscure, apical spots prominent and 
outer discal band wide. 2 with complete discal band as in a, but more diflused 
and linked Y—wise to the apical spots; disoal band continued widdyonH 
between the dark discal lines. 

garuda acontius. Hew, (65-85). Andamans. NR, 

15a (14). Uph outer discal line continuous or absent, but never of well 
separated small spots. 

15 (10). Upf white streak at termen in 7, which on unf extends into 6 and 8. 

d above very dark brown, outer discal band broad and inclined inwards, being^ 
continued on H as the inner band. Upf beyond cell a series ol double spots in 
3-6, the lower one in 5 being continued as a streak so as to meet a lower spot iia 
6. 2 paler and outer disoal band narrower. 

a. Small, pale and markings narrow. 
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Fit. iMOuBMt-ieontd.) 

jamajamida,Fruh. (05*75). The Streaked Baron. Sikkim. NR. 

fi. Larger and darker, d Bpf white streaks prominent above in WSF» absent 
inDSF. 

jama jama, Fd* <55-85). Assam, Manipur. NR. 

7 . As last# but smaller and never so dark, d upf white streaks nearly or 
quite obsolete. 

jama vertnat FruK, (55-80). Burma. NR. 

16 (15). Upl no white streak at termen in 7. d upf marked as in last, but 
outer diBcal btmd is parallel to margin and white streaks very prominent; ujdi 
margin broadly pale blue to vd and termen narrowly pure white. $ quite 
*difierent, paler l^wn with a broad white discal band u^ from oosta to termen 
at vl; 2 prominent apical spots. 

Db. (65*70). The White-edged blue Baron. Sikkim—Burma. NR. 

17 (14b). Above dark green with red spots H and in cell F. d upf a Y-shaped 
disoal band of small white spots and $ with a large white spot before end cell 
as well as a macular white discal band. Uph outer row dark spots sub-marginal, 
not disoal. 

a. Upf sub-marginal band much broader. In d there is a strong contrast 
between the dark basal and the green marginal areas. $ outer edges of the 2 
spots in 1 and lower edge spot in 2 not to termen, in line with spot in 3. 

Ivheniina psiUacua, Fruh. (66-80). The Gaudy Baron. Ceylon. NR. 

A d abDve nearly uniform dark green, but paler than other races. $ 
more brilliant pale green, upf band narrow and sharply defined. 

Ivbentina araaada, Fruh. (00-80). S. India. 

7 . Dark and uniform. Considerable seasonal variation. 

VvbefUifta indica, Fmh* Bombay—Bengal. Kangra—Burma. 

18a (lb). Unf cell closed or at least with a small spur from base of v5. Mostly 
dark green. 

18 (19a). Upf a sub-marginal row white si)otH; white discal band to just 
beyond mid dorsum and on H to v2. Below shining pale greenish blue, F 
cell not fully closed. Upf and unf no basal markings in 1 . 

a. Above white discal band broad and all markings slightly diffused. 

frarmcB francias, Gray, (75-90). The French Duke. Silddm, Nepal, Bhutan. R. 

/9. Above white discal band narrow and all markings sharp. 

'^francifB rajah, Fd* Assam—Karens. R. 

19a (18). Upf no row of sub-marginal white spots. F cell closed. 

19b (26). Apex F not falcate; no red spot in cell upf. Usually prominent 
pale di^al band upf. Upf at base 1 a ring and a dot usually under origin v2. 

19o (21a). Upf white discal band vertical, reaches dorsum just beyond middle; 
on H discal band to vl and outwardly bordered bright greenish blue. H cell 
open; F vs 11 and 12 anastomosed. 

19 ( 20 ). Uph white disoal band not black edged outwardly before the blue area. 

duda. Sty. (9C-100). The Blue Duchess. Sikkim—Assam. R. 

20 (19). Uph white discal band outwardly black edged. 

a. Uph blue area not formed into lunules except near costa. 

^durga durga, M. (95-106). The Blue Duke. Sikkim—Abor. R. 

/3. Uph blue area formed into blue lunules throughout. The disoal bond 
upf and all the markings below broader. 

durga epUndens, Tyt. Nogas. VR. 

21a (17o). Upf white discal band, if present, directed to tomus and not 
extending below v2. Cell H shut; FvH free. 

21 ( 22 a). 6 above bronzy olive gre^, no white discal band ; upf large dusky 

pale spots in 2 and 3; uph prominent yellow area in 0 and 7. 9 u^ff with a 

rather narrow white discal band, spot in 4 narrow, elongate, pointed and well 
separated from the spots on either side. 
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Fll« Erthalia—(^on/J.) 

^naranara M. (70-06). The Bronze Duke. Sikkim—N. Burma. R. 

/3. Above bright dark green, nara ahanUif Evans, Shan Statea. 

22a (21). ^ upf with pale dieoal bond; 6 ? with spot in 4 conjoined to spots 
on either aide. 

22 (23a). Uph ^ $ eontinuous curved disoal band from costa to v4; upf 
discal band narrow and dusky at lower end, upper spots small, that in 4 smaller 
than the rest. Above shining bronzy olive green. 

curvifascia, Fd, (76-95). The Naga Duke. Nagas. Manipur. VR. 

23a (22). Uph disoal Imnd macular and upf spot in 4 as large os the rest; 
discal band in the ^pale yellow, in ? white usually. 

23 (24a). Upf disoal spot in 4 so placed that its inner edge is in line with the 
inner edge of spot in 5 and against the middle of the spot in 3. 

a. d uph the disoal spots extend to 1 and beyond the spots in 6 and 6 the 
wing is conspicuously pder, showing up the very broad postdiscal dark band. 
sahadem saJiadevUt M, (80-106). The Green Duke. Sikkim—Bhutan. NR. 

Darker. ^ uph discal spots at most only to 2. ? uph usually only spots 
und in 6 A; 7 and often none at all. 

*mhadeva nadaka^ Fruh. Assam—Manipur. NR. 

y. Smaller, paler and with a less bronzy hue. All si^ts smaller and paler. 
mhadeva varaijaruif GrS, N. Burma—N. Shan States. NR. 

:s4a (23). Upf disoal spot in 4 so placecl that its inner edge is in lino with the 
inner edge of the spot in 3 and opposite the middle of the spot in 6. 

24 (26). Uph all spots well separated; upf all spots very large and with 
their outer edges x>ointed. 

ira, M, (116-125). The Grand Duke. Sikkim—Manipur. VR. 

25 (24). Uph spots in 6 and 7 at leewt contiguous ; upf spots more or less 
blunt. 

a. Upf no white spots in 1 ; upf discal band yellow in 6 and white in 9. 
patala palalup Roll, (86-105). The Grand Duchess. Murreo—Nepal. NR. 
fi, Upf or unf 2 small white spots in 1. Upf discal band yellow in $ and 
9, all spots elongated. Below paler and spots on H more complete. 
patala iaooana, QrS, (100-120). Manipur—Karons. R. 

26 (17b). Apex F falcate. Upf red spot in cell. Above no white band. 
Upf no markings base 1. Cells shut. 

a. d dark, 9 paler, olive green, basal areas darker. 
evelina evelina, Stoll, (75-100). The Redspot Duke. Ceylon. R. 
li, ^shining green; upf with a white costal patch beyond cell; 9 paler, 
the whole discal area between the basal and dark marginal area is whitish. 
^evelina laudahilis^ Swiv, S. India. R. 
y. Above brown. 

evelina demuiy Roll. Assam — S. Burma. 

27a (la). Unh with 2 s^iots in cell, which may be reddish and no markings 
in 5, 6 and 7. 

27 (28a). Above tawny orange with black markings. Cells open. 

♦nui5, Forst, (60-70). The Baronet. Ceylon. S. India—^Dun- Sikkim. NR. 
28a (27). Above brown, with a white band or spots. Cells faintly closed. 
28b (80). Uph white sjiots in 6 and 7 not consincuously far larger than the 
rest. Upf and uph a complete discal band (except 9 of No 2^ jS) ending on F 
just beyond mid dorsum. 

28 (29). Upf upper spot of disoal band in exact line with rest. Uph 1 or 2 
«mall red tomal spots. 

rectay DeN, (66-86). The Redtail Marquis. Assam—Burma. R. 

29 (28). Upf upper spot of discal band shifted in. Uph red tornal spots. 

a. Below pale ochreous brown. Upf diisoai band decreasing slightly, bu<; 
€venly, to costa. Sexes nearly alike. 
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F16* con^rf.) 

^Utiia teuta, M, («5-86). The Bande^ Marquii!. Assam—Arracaa. R. 
p.^aB laat but discal baud much Qarrower and upb postdisoal black spota 
usually joined to form a lunular line. $ very variable; upf discal spots may be 
small and complete, inoreasing in size to costa, or some or all may be absent^ 
being sometimes Replaced by black spots; uph similar, but the discal apots never 
below v4. Ground colour in ? may be pale or dark brown and the area between 
the 2 discal rows of spots upf may be greenish blue. Below pale lavender grey 
to ochreous bro^vn. 

Heuta gupta. DeN. Dawnas—S. Burma. VR. 

7 . Below pale glazed violet brown. Above as n in both sexes, but upf in^ 
spot in 5 very small; 9 spots at upper end of discal band very large and at 
dorsal end very small, spot in 1 double. 
ieuta tevloideSf M. (65-90). Andamans. R. 

30 (28b). Uph spots in 6 and 7 very large and contiguous. Above rather pale 
brown; upf with 2 discal spots in 1, one in each 2 , 3 and 6 ; a spot in mid coll 
tlanked white on either side. Uph small white spots in 1-5 directed to mid 
dorsum and not to tornus as usual. 

♦duni/a, Db, (86-100). The Groat Marquis. S. Bunna. 

F19« A<bdlAt.—The Ar ch duh t . (I^te 20.) 

1 (2a). Palpi lielow greenish brown in $ ; whitish in 9. Antenna? black 
above, cf upf velvet black with a few wbitish spots in and beyond the cell; 9 
with numerous white spots. Below indigo blue at base F ; apex F and all H 
dark green ; spots white. 

cyanipardm. But, (110-135). The Great Arohudukc. Assam—Karens. R. 
2a (1). Palpi below reddish brown. 

2 (3). AntetmoB black above. Below cT ferruginous brown. 

a. <J upf practically unspotted and the blue border vestigial; uph blue border 
narrow and mostly purple. $ above spots bluish white; l)elow ochreous brown 
and H hardly or nut at all green washed ; upf spots at bases 2 and 3 large. 
khasiana khasiana, Bwin, (80-106). The Dark Archduke. Assam. NR. 
p, cT upf markings more develops, uph blue border broader and mostly 
blue, turning to green at the tomus. 9 spots pale yellow upf and dark yellow 
uph. 

"^k/utsiana intermedia^ Tyt, Manipur, NR. 

3 (2). Antennas prominently yellow tipped above. Below ^ pale ochreous 
brown. ^blue border upf broad and small spots in and beyond cell prominent, 
yellow; uph blue margin very broad, blue at upper end, green at tomus. 9 all 
spots yellow; upf spots at ba^ 2 and 3 small. 

*dirtea jadeitina, Fruh, (80-105). The Archduke. Manipur—Burma. NR. 
F20. Paithenot—The Clin»Mr. (Plat# 21). 

Above some shade of green with very large discal white spots F; uph on disc 
the veins are black and there are 2 black lines between each vein, followed by a 
series of sub*mcu*ginal black markings. 

a. Above pale greenish grey; F white spots very large; uph sub-marginal 
markings consist of narrow ^ttened lunules. 

^9^via cyaTieuSf M, (116-130). The Clipper. Ceylon. NR. 

/SL Above greenish golden; F spot end cell as large as spot in 3. Uph 
submarginal markings are oo^cal spots, heads rounded. 

Virens, M. (105-125). S. India. R. 

7 . Above rather pale bluish green. DSF upf with the apex whitish and 
the white spots more contiguous. 

S}fivia gambfisius, F. (95-110). Bengal—Burma. NR. 
d. Above moss green, })elow paler; upf apex white tipped. 
syhia rcepstorfii, M. (95410). Andamans. NR. 
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P. NymphalidM* 14. Calinaga: 15. PentJietm : 20. Parthenosi 21. Lehadea : 22. Neurosigma 

23 Abrota ; 24. Liminttis. 






THE IDENTIFWATION OF INDIAN BUTTERFLIE8. 907 


F21, L«lNidM.^Th# Kniflit. (Plate 21). 

a. Larger, bands above broader; upf inner edge spot in 2 vertical; uph 
disoal band fills base 3. 

fmrilm martha, F. (62-75). The Knight. Sikkim, Nepal, Bhutan. NR, 
Smaller, not so bright and bands narrower; upf inner edge of spot in 
2 curved ; uph disoal band just enters base 3 in ^ only. 
niartha ismene, Db. (60-70). Assam—Manipur. NR. 

Still smaller and bauds very narrow; uph band not entering base 3 at all. 
tnariha attenvatcif M* (55-65). Burma. NR. 


JVott.—Numbering on Plates 19 and 20 under Genua F. 18. to boaltered 
thus:—into 14 : 17 to 1« : 18 to 17 : 19 to 18 : 21 to 20 : 22 to 21 : 

24 to 28; 27to2«: 28 to 27 : 80 to 29 : 8lto80, 
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THE RED ANT. 

BT 

MiuOB R.W.G. HmosTOK, 

{Continued from page 693 cf this volume.) 

Part III. 

SPECIAL SENSES AND INSTINCTS. 

(With one text figure,) 

Sight — Hearing — Taete — Touch — SmeU—Directive sense—Experiments on 
directive sense — Communication of danger—Establishment of rest camps —Con- 
struction of bridges—Enemies of red ants—Seasonal activity—The Queen—Duties 
of diminutive workers—Nakedness of larvae—Economic position of ant—Order in 
the commune, 

1 coroe now to the consideration of the special senses by which these ants are 
^ided in their daily toil. They have a highly developed faculty of vision^ 
far superior to that possessed by the generality of ants. Some species seem to 
•distinguish only light from darkness, others are totally blind, but the red ant 
can recognize different objects, fixing them with its coal—black eyes. 

I make some simple experiments on one of their workers. I move a stick 
across its line of vision; its attention is aroused; it points its antennee in the 
direction of the stick, and with them foUows each successive movement as I 
transfer the object from place to place. Certain other kinds of ants would have 
taken no notice, but this species easily detected the movement over a distance 
of six inches or more. Such superiority of vision must be important to an ant 
which spends most of its existence wandering in the trees. It is by means of 
this sense that they communicate danger, that they detect their enemies and the 
movements of their prey, and that they calculate the spaces in the midst of the 
foliage across which they may have to climb. They have a peculiar habit of 
erecting their antennw and of giving their abdomens a sudden flick when their 
attention is momentarily aroused. This permits us to determine the extent of 
their vision and the particular service that it is to these ants. They noticed the 
vibrations of the blades of a forceps held four inches away, and I think that they 
could detect the movement of my hand at a distance of five or six feet. 

As is usual in the case of other kinds of ants, I could find no indication of any 
auditory sense. I fired a shot from my collecting gun six indies from their line 
of march. There was no disturbance, no intermption in the even regularity 
of their course. I repeated the experiment near the entrance to a byre. A 
few on the exterior seemed to appreciate the shock; it was unlikely that they 
actually heard any sound, more probably they observed the sudden jerk result¬ 
ing from the sharp recoil. I also blew a whistle within three inches of the byre, 
but I could not see that it had any effect on the ants. Certainly their sense of 
hearing must be extremely slight, if indeed it exists at all. They are very sen¬ 
sitive to intrusion when employed in their byres, and if they had heard the noise 
of the gun or whistle they would surely have poured through the gates of the 
chamber in their usual tumultuous swarm. 

Ants, which are so fond of sweet limpid fluid, are oeitain to possess some sense 
of taste. See the way they heap themselves around a spoonful of syrup and 
there will be little doubt that they enjoy the flavour of the food. On the con¬ 
trary they are nauseated by the juices of the Monophlehus; when some of the 
substance gets into their mouths they try to brush out the unpleasant taste. I 
induced some of them to sip a solution of quinine. They became agitated, ran 
a little distance to one side, tried to cleanse their mouth'parts with their fore 
legs, and were clearly much discomfited by the bitter substance which they had 
so foolishly tried to devour. 
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Of course they possess a sense of touch, that common attribute of all living 
matter in every form and shape. But in addition to the grosser tactile appre* 
ciations, they are very sensitive to the effect of a thrill, clearly perceiving the 
sudden vibrations which follow a sharp tap upon a branch. Yet they are able 
to discriminate with some nicety in this matter, for they do not confuse such 
adventitious tremors with the natural vibrations which occur in a wind or the 
beatings of the diops of rain. 

Like other ants, which move in long columns or processions, they recognize 
their road by the faculty of smell. Without some guide they could not accurately 
follow one another in their long journeys in search of food. I rubbed my moist 
finger across the track while the workers were moving in a continuous stream. 

A considerable disturbance immediately followed. The steewly flow of labour 
ceased, and a barrier appeared to intercept their course. When the workers ■ 
reached the line made by m}’^ finger they were brought to a sudden halt. They 
wore disconcerted, they sprang backward, they attempted again to make an 
advance, but their progress was as completely oheck^ as if they had come 
face to face \^ith a wall. The blockage, however, did not last very long; some of 
the workers made little lateral explorations, managed at last to find their way 
across the gap and picked up tlie scent on the opposite side. 

I placed a small lump of camphor on their track as they advanced along the 
branch of a tree. There was an immediate interruption in the regularity of their 
march. Many of the workers came to a halt, their sense of sight being, no doubt, 
affected in addition to tluit of smell. They gathered in a ring around the strange 
obstruction ; had it been a piece of stick they might have tried to shift it, but 
they perceived the unpleasant odour of the camphor and kept a safe distance 
away. 1 place<l a nodule of the substance on the outside of a nest. It caused 
no particular fluiry or excitement. The ants just quietly withdrew from the 
area so as to leave an open space around the lump. I then removed the 
camphor and the ants immediately re-occupied the ground. I tried them in 
the same way with the oil of eucalyptus and the aromatic oil of aniseed. 
But the ants appreciated the odours of these fluids and withdrew from the 
unpleasant smell. 

It is natural to inquire how these streams of ants can find their way amidst 
the branches of the tiees. They do not march in a haphazard manner, just 
wandering aimlessly as inclination moves them; on the contrary each individual 
stream has its own established course. The procession, after leaving a particular 
chamber, keeps to a fixed path. It bends and turns from one branch to another ; 
it moots and coalesces with adjacent streams ; for some distance they may move 
in a common flow, but at length the first stream leaves the main current to follow 
ite own special course. 

How is it that each of tliese living streams is not lost in the innumerable turn¬ 
ings of its path ? 1 have already shown that by scent they reoognize their road. 
But this, I feel sure, is not their only guide. For when the minor streams from 
the branches, after blending into the main stream, come to the point where they 
have to separate again, then, if they just kept to a scented road, they would 
naturally follow the main cunent instead of unerringly turning from the path. 
I established a bridge about one foot in length between a branch and one of their 
byres. The ants soon learnt to make use of the structure, since I blocked their 
alternative route. I removc<l it as soon as they had grown accustomed to the 
change, and replaced it immediately by a similar bridge over which no ants had 
previously orossed. I anticipated that the ants would have been very mu(’h at 
loss owing to the removal of their scented road. But they did not show extreme 
discomfiture. After the usual display of hesitation and excitement they made 
their way along the new bridge and ^d not seem v^ inoouvenienoed by the 
change. It would, therefore, appear that they had some other guide in addition 
to the faculty of smell. 
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Can it be that sight is a supplementary aid ? These ants, as we have leamt» 
l^ve strong visual perceptions. Perhaps by the inspection of the objects on 
their route they know that they are on the true road. At a point where a branch 
divided into a fork there was a choice of courses open to the ants. They could 
take the ro^ to the right which would lead them to their b 3 rre, or the one to the 
left which would lose them in the leaves. There was a steady stream along the 
road to the right since the ants at the time were busily engaged in transporting 
cattle to the shed. I surrounded this road with a white strip of cloth, fixing it one 
inch from the bifurcation of the branch. 1 left it in position for twenty-four hours. 
The ants had by then become accustomed to it, and, as it was a very conspicu¬ 
ous object, they must surely have fixed it as a landmark on their path if they 
were guided at all by sight. T removed it from its place on the next day, and at 
the same time transferred it to a corresponding position on the road that led to 
the left. Now, if the ants were in any way directed by sight, they ought to have 
thought themselves on the wrong track when they found that their landmark 
had disappeared. Also they might have seen it on the path to the left, and, as 
a consequence, have turned in that course. But the facts were otherwise. The 
disappearance of the cloth did not confuse the ants. They continued to take 
the road to the right with the same deliberation as before. The ants, in thoir 
power to recognize the road, are not guided by the faculty of sight. 

Sight being, in this way, placed out of account, and smell being, at best, only 
a partial influence, we are forced into the idea of a directive sense, some faculty 
of feeling the true direction in a maimer unintelligible to us. The following 
experiment will indicate what I mean. T arranged two sticks like the letter T 
(see diagram) and trained the ants to move along them in order to reach their 
byre. There was a pivot at the junction of the two limbs of the T, so that the 
horizontal one could freely rotate on the vortical one by turning it to either the 
right or left. I allowed the apparatus to remain in position for two days in 
order that the ants might become accustomed to the route. 



a. Byre. 

b. Horizontal limb. 

c. Vertical limb. 

d. Pivot. 

e. Branch of tree. 

The arrows indicate the track of the ants^ 
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The illustration will indicate the direction of their course. They had first to 
ascend the vertical limb, then make a rectangular turn, then advance along the 
right half of the horizontal limb at the end of which they found their byre. 
When they were perfectly familiar with the direction of the route I thoroughly 
purified the left half of the limb in order to deprive it of any trace of scent. The 
right half was now scented and led to the byre, the loft half was unscented and 
ended blindly in the air. The train of ants was moving along the right half on 
their way to and from the byre. 1 now rotatcil the horizontal limb so that the 
portion which previously led to the left now became the road to the byre. The 
point which demands attention is thi.s. What will the ants now do when they 
reach the top of the vertical stick ? How will they turn, to the right or to the 
left ? If to the right, then it is clear that they are guided by the sense of direc¬ 
tion, for that is now the unscented side and it is in the direction of their previous 
coui’se. If to the left, then they must he guided by the sense of smell, for it is 
on that branch of the limb that they oreviousl}' travelled and it therefore retains 
the scent. I take note of twenty successive workers on their journey from the 
tree to the byre. Nineteen of them turn without hesitation to the right and pro¬ 
ceed direct to their goal; only one happens to go astray by making its tuni to 
the left. Two out of the nineU'en certainly hesitate and first move an inch or 
so to the left, but this, I think, is of little significance, for the ants do the some 
in their ordinary journeys ; they frequently appear a trifle cor fused at points 
where the branches join, and will run a few paces in a wrong direction before fol¬ 
lowing the true road. Thus the conclusion ajipwirs to bo clear. 'J'ho ants are 
under a powerful directive influence; it is infinitely sapeiior os a guiding force to 
the more intelligible faculty of smell. It is this force whicli mainly directs their 
journeys. The scent raa> help to keep them to the general track, and to dis¬ 
tinguish a branch which lias been travoi'sed by the workers from one over 
which none have moved. But their essential guide is the directive sense, that 
feeling that they must turn in a certain direction in order to follow the correct 
road. And w^e have seen how powerful this sense must be, how' far superior it 
is to the faculty of smell, for w hen the ants have to chose betw ecn direction and 
scent, then direction easily wins. 

This sense of direction seems most highly developed in those species of ants 
which frequent the trees. 1 have elsewhere show n its force m the case of the 
black ant, how it guides the workers in their ascents to the foliage and back 
again to the formicary on the ground. Its exceptional development in these 
arboreal species is most probably relateil to the widespread journtn s which such 
ants have to make through the midst of the tree. They traverse each branch, 
investigate each t’vig, thoroughly search the whole canopy of foliage in their 
eeoselcss explorations for focxl. In these complicated journeys they are always 
changing their direction, ascending one bianch, descending another branch, now 
turning one way, now in an opposite way, always altering their line of pro¬ 
gress, yet when it comes to making the return journey, they never lose the road. 
It seems a kind of feat of directive memory, yet how can they keep in mind 
each separate turn in the complexity of the ever-changing route. At least we 
can realize the value of the sense to ants with habits such as these. Tt is beyond 
•our powers to feel its influence; we can only observe the manner ot its work, 
Yot we can see its great power as a guide in the labyrinth, and must regard it 
os another of those feats of wonder performed by the hymenopteron 
brain. 

The capacity to communicate the presence of danger is a common charac¬ 
teristic of a community of ants. In some species it is more highly developed 
than in otheiw, and in the (EcophyUa we observe it in a refined degree especially 
in regard to the defence of the nest. I have elsewhere supplied instances of 
its manner of occurrence and have shown how it takes place through the medium 
of the antennee by virtue of the sense of touch. Alarm an ant in a Mt^aor nest 
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and the following sequence occurs* The alarmed ant runs excitedly about; 
it meets a comrade* they touch antennn* the second is imbued with the enthu« 
siasm of the first* in Hie same way the information is transmitted to others* 
and Boon the whole of the Mesaor nest is a bustling excited swarm. The point 
that deserves our attention here is that the information is transmitted from 
individual to individual through the medium of the sense of touch. 

I think that it is otherwise with these arboreal ants and their far more spirited 
defence. There is no doubt as to their capacity to distribute information when¬ 
ever a particular occasion requires. Anyone who has intruded too close to the 
nest will be satisfied with the truth of this. But the difference lies in the manner 
of communication, which takes place, I believe, in this arboreal species through 
the medium of the sense of sight. Alarm one of these (EcopkyUa workers. It does 
not, like the Meaaor, immediately run away in order to touch antennss with the 
first comrade that it meets. On the contrary it more often fixes itself to one 
spot; there it remains on the alert watching for the slightest movement to occur. 
It assumes a characteristioally expectant attitude. It stands still, raises its 
heeAy erects the fore part of its body, straightens out its long antonnes and 
holds them rigidly at full length. Then it throws itself into a quivering move¬ 
ment ; it elevates its body in sudden jerks; it rapidly \dbrates the points of its 
antennas; it quickly raises and lowers its abdomen so as to give it a kind of 
instantaneous flick. The worker, in this way standing erect, makes its whole 
body as conspicuous as possible while it quivers with these sudden jerks. 

Now what is the meaning and purpose of this ? I think that the peculiar 
quivering motion is a signal to the other ants in the community that danger ha« 
arrived in the vicinity of the nest. These ants, as we have seen, possess excellent 
vision, and it is motion even more than the actual object which they can so readily 
detect. Therefore, when one ant elevates itself and throws its body into jerks* 
those in the vicinity see the movement and immediately vibrate in the same way. 
Others see them, and thus almost in a moment, as fast as the faculty of vision 
permits and far more rapidly than by tactile communication, the news of danger 
is widely spread. The whole community is quickly aroused and the army is 
ready for the attack. 

I once had a nest under close observation; it had been broken from its place 
on the branches of the tree and its walls had become withered and dry. Never¬ 
theless the ants still occupied the interior, and I noticed that, when they hap¬ 
pened to bo alarmed, a sharp and tapping noise was audible, a kind of hammering 
on the desiccated wall. On further investigation I came to the conclusion that 
this was a peculiar mode of commum'cation by means of which the outside 
workers signalled to their comrades in the interior of the nest. We have seen 
their attitude in the face of danger, and how they raise and lower their abdomens 
so as to jerk them sharply in the air. It was by means of this sudden abdominal 
movement that the workers were able to produce the noise, for the abdomen* 
when it fell with a sudden jerk, often came in contact with the leaf and resulted 
in a sharp tap. It was a special device to permit of communication between op¬ 
posite sides of the wall. When danger arrives in the vicinity of the formicary ^1 
the workers are on the alert. Those on the exterior are instantly aroused* since 
each can see the vibrations of the other and the information, aa a consequence, 
can rapidly spread. But the main army is in reserve in the Interior of the for¬ 
micary ,* it cannot see the angry thrill, and* as a consequence, some special device 
is necessary to summon it from the leafy walls. The device is simple and highly 
efficient. The outside workers strike the wall with a sharp and sudden tap; 
the signal is received by those in the interior; they realize that danger of some 
kind approaches and the ferocious army comes pouring through the gate. 

Can we reconcile this concluBion with the previous observations that the ants 
have no auditory sense ? If they are unaffected by the report of a gun* how 
can they be sensitive to these gentle taps? It is not, 1 believe* that their hearing, 
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IS affoctod; they perceive the vibrations rather than the sound. It is their 
sense of touch which, in reality, is excited ; they literally feel the delicate thrills 
which spread through the leafy wall. 

Another point which 1 olwjerved with respect to these ants was the fact that 
they establish a series of rest-camps at intervals along their line of march. Think 
for a moment on their industrious toil and we can scarcely deny them the neces¬ 
sity of rest. Consider their tireless and energetic nature, the burdens they carry, 
the victims they overcome, their ceaseless search for prey and provender, the 
impetuous manner in which they enter into battle, and their labour which never 
ceases day or night. These are examples of a busy life wliich must demand its 
l)eriods of rest. . 

The ants gain some little repose from their labours as they journey from place 
to place. As a rule they do not halt in their onward progress while they traverse 
an unobstructed branch. Hero and there one may turn from the main stream, 
moving to one side of the general current, and may there rest by itself for a little 
while and soon march on again. But the spot more usually chosen for their rest is 
the place where two branches join. Here, at the fork, they congregate in a body, 
often such a number at the same time, that I cannot but compare these selected 
places to rest-camps along their route. A few may collect where the smaller 
branches join, but it is usually at the junction of the main limbs that they estab¬ 
lish the most populous camps. They choose such places for a special reason. 
If a number were to halt in the main road they would certainly impede the move¬ 
ment of the stream, but whci e the branches join there is more space available ,* 
there they can easily gather to one side without m any way obstructing the road. 
In a largo camp there may he fifty or more workers collected, and at many of 
the junctions of the smaller branchob three or four may be seen taking their rest. 
Most of them appear to bo empty handed, others are replete with juice. Occa¬ 
sionally one arrives witli a larva as its burden or with a coccid fixed between its 
jaw.s. It is obvious that they arc enjoying a well-needed rest. They remain 
quite stationary, fixed to the bark. Even the ceaseless tremblings of the antenrue 
have temporarily died away. Almost all of them hang with their heads turned 
downward, this being apparently the most restful attitude which these ants are 
able to assume. A halt for a minute or two seems to satisfy their needs. The 
encampment is in a state of continual change. Those which have rested are 
moving off and others arc taking their place. What burden is eipjal to the labour 
of these ants ? Their life is one of continuous effort, unceasing night and da> 
They have no relaxations as we understand them; the most they can hope for 
is an occasional rest in one of their established camps. 

Lord Avebury, in his delightful record on ants, expresses surprise at the inabi¬ 
lity of these insects to make a short drop through the air in ordei to reach some 
object below. Thus in one instance they made a journey of nearly seven feet 
rather than drop only half an inch. At another time they abandoned their 
precious larvae, though if they had allowed themselves to fall three-tenths of an 
inch they could easily have gained their ends. But Lord Avebury’s ants were 
inhabitants of the soil; he would have arrived at a different conclusion had he 
investigated those arboreal kinds. Tor they are so excellently adapted to a 
life amidst the branches that they are able in a highly efficient maimer to make 
their way across an empty space. On an island standing in a basin of water I 
establisheil a branch of a mango tree with one of these nests attached. It wa£: 
a very vigorous and populous colony, and the ants every ev ening displayed great 
activity, spreading themselves over all parts of the branch. 1 imagined that 
the colony was safely marooned, that the ants could wander freely about their 
island, but could not manage to effect an escape unless they crossed the watery 
moat. But 1 did not realize the efficiency of the ants and their admirable powers 
of resource. On the second evening of their captivity they became very restless; 
they were clearly discontented with the closeness of their prison and wished to 
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spread thomselves abroad. They repeatedly explored their narrow surroundings 
and thoroughly searched the whole of the branch in their efforts to effect an 
escape. Now, in one place a leaf happened to droop to within two inches of the 
ground. On this leaf a number of the workers had collected; the colony seemed 
to have concentrated on this most dependent point; it was obvious tha|b they 
could see the ground beneath, and many of them stretched down from the ai>6X 
of the leaf as if trying to reach their mark. I thought at first that they would 
surely allow themselves to drop, but, though many of them hung down by the 
mere tips of their legs, yet they would not risk a fail. They had at their disposal 
a more efficient method. One of them hung down to its full extent, clinging to 
the leaf with its hind claws. A second then climbed down along its body and 
thus almost doubled the length. Then a third and a fourth came down, and in 
this way the living line was elongated until it ultimately reached the ground. 
The ants had established a living ladder between the ground and the apex of 
the leaf. At this stage it was fragile and would not bear much strain, but other 
workers soon joined in it, linked themselves together, strengthened it round about 
on every side until it developed into a multiple chain. Nor must it be imagined 
that these ants were just thinking of themselves, that the second climbed down 
along the body of the first merely in order to reach the ground. This certainly 
was not the case. The workers that took part in the construction of the chain 
remained as permanent links. They never attempted to break from the machine 
or to escape themselves over the ground. They had linked themselves together 
so as to fashion a bridge which others in the community might use. These 
others availed themselves of the new construction. Those in the foliage soon 
discovered it, and a stream of workers was so quickly established that in ten 
minutes a hundred or more must have crossed it, and I lost nearly half the nest. 

It would have pleased Lord Avebury to observe this incident. “In order 
to test their intelligence,” he says, ” it heis always seemed to me that there was no 
better way than to ascertain some object which they would clearly desire, and 
then to interpose some obstacle which a little ingenuity would enable them 
to overcome.” Is not this construction of the living bridge sufficient to satisfy 
Lord Avebury’s demands ? The ants desire to escape from their island. In 
onler to do so they must surmount an obstacle; they must either cross over a 
sheet of water or descend through two inches of space. They select the latter 
as the easier feat, and the method they employ of surmounting the obstacle is 
the establishment of a living bridge. 

Similar tj^pes of engineering workmanship arc performed in their natural 
haunts. I have occasionally met with their construction in the trees. The chain 
as a rule is thrown vertically downward, but they will sometimes fashion a hori¬ 
zontal bridge so as to climb from leaf to leaf. Their (chains may be as long as 
four or five inches. Some forty or fifty ants will .then enter its construction, 
since they cannot merely link tliemselves in a single line, but must also mass 
themselves around the structure so as to give it the ne?es8ary strength. 

That they are in the habit of thus bridging spaces in the foliage is made evident 
in another wa}. 1 removed a nest to a point lower down on the tree. Many 
of the workers soon deserted it and made their way up into the branches in order 
to get back to the original site. As soon as they reached the amputated stem 
their further progress was checked. It was amusing to watch their manner of 
behaviour, how they vainly attemptecl to construct a bridge in order to make a 
further advance. Many of the workom just stretched out from the stump. 
Another seized a comrade by the waist thrust it forward at full length, wav^ 
it in the air through the empty space, obviously in the hope of finding an attach¬ 
ment and thus laying the foundation of a living bridge. Of course in this instance 
the ants could not gain their ends for the nest had been completely cut away, 
but it showed liow they instinctively build their bridges when they wish to cross 
the spaces in the leaves. 
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1 observed another more delightful illustration of this kind, A stream of 
workers was moving through the foliage, passing and repassing in a double line 
which led from the collecting ground to the nest. At one place they had to 
negotiate a difficult situation; it was whore the branches of two trees intermingled 
their foliage and caused irregular spaces in the vegetation through which the ante 
found it difficult to cross. At a certain point they encountered a serious obs* 
tacle. There W’ss a wide gap between a leaf and a stem over which they were 
unable to pass. But a solitary worker had taken up a position and solely by the 
exertion of its individual efforts had managed to construct a bridge. With 
its jaws it had gripped the edge of the leaf ; with its tarsi it had taken a hold on 
the stem, and the two were drawn close together by its exerting a continuous 
strain. In this way it fashioned an excellent bridge, partly by supplying its 
body as a road and partly by narrowing the gap. 

Every minute hundreds of workei-s crossed and recrossed this simple bridge. 
They were all dependent on this solitary ant * if for a moment it relaxed its hold, 
then confusion would sjiread along their ranks. Nor did the single worker seek 
for assistance. Without aid, without relief, without a tliought of relaxation, 
alone it had nasiimc<l this important duty and just clung with a rigid tenacity 
to its post. 1 have no idea how long it thus remainetl. 1 watched it in position 
for half an hour during which time many thousands of workers crossed it on their 
way from the leaf to the stem. It must have exerted itself to an extreme d^ree 
in order to continue so pcuBishnit a strain, yet it never for a moment made the 
slightest attempt to df^seri its solf-cstablisherl post. 

1 severed tlie budge thus ingeniously formed, and rt^stored the original gap. 
(consternation followed in the stream of workers, and a congested assemblage 
of helpless ants collin tiHl on the stem and leaf. But another worker soon came 
to the rescue and took the place of the one I had removed. Jt stretched itself 
across the gap in the same rigid way linking togetlier the opposite sides, and thus 
replacing the original woiker in the duty of constructing a bridge. (Jrdcr and 
discipline then rcaiipeared; tlie accumulation of workers soon dispersed and the 
even flow of labour was rtsstored. 

I know of no better example of individual co-operation in ail the multifarious 
activities of ants. Here is a single worker lending itself to the advantage of the 
common weal. It is not merely an instinctive behaviour; it is an action 
employed in a special (hfficulty to meet a particuiar end. It imlicatcs how the 
ants can divide their labour even to a refined degree. Moreover it displays a 
feeling of self-sacrifice, in that one will submit to tremendous effort in order to 
advance the well-being of all. . 

Here again see the value of the attenuated stnicturo so charaoteiistic of 
this species of ant. Its elongated legs and extended body specially lit it for the 
constniction of a bridge. Such must be the case in the simplest architecture 
and even more so in tlie manufacture of those complicated chains composetl of 
a number of ants We have already seen its value in the building ot the nest, 
and it is also of use in the ejection of poison by permitting the luit to turn up its 
abdomen until the point is brought forward over the head. Thus the stnio- 
ture of the ant is eminently fitted for the duties ot its daily life. 

It would scarcely have been thought that thesi’ well-protected insects could 
have any very serious foes. They are able to attack in so fierce a manner and 
each is so well armed with a vinileni poison that no ordinary enemy would dare 
to approat'h. And from the, way they marcli in conspicuous files all over the 
branches of the trees it would seem os if they lealized themseh es that they had 
little danger to fear. I was, therefore, surprised to find m Mr. Mason's records 
that he had met with examples of the rcMi ant m the stomachs of twenty-one 
species of birds. This is a powerful array of enemies. It includes the tit. 
babbler, drongo, shrike, oriole, myna, fiycatcher, magpie-robin, ground-thrush. 
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sparrow, lark, woodpecker, roller, bee-eater, hoopoe, hawk, ouokoo, ooucal, par¬ 
tridge and waterheu. When confronted with so formidable a list as this, how can 
we say that the (EcophyUa is immune ? Nevertheless it is only on the rarest 
occasions that wo over see them attacked by birds, and if they were really a 
tasty morsel they could never thus live exposed on the trees. We must remem¬ 
ber that the red ant is easily identified, and, therefore, would seldom escape 
detection in the investigation of the debris from the stomach of a bird. I also 
calculate from Mr. M^ison's records that, if the year be divided in half, more than 
three times as many ants were taken in the winter than during the summer 
months. This suggests that biixis vill hav^e recourse to such food only when 
insects are scarce. The Golden-backed Woodpecker is their essential enemy 
and this might naturally have bi*en expected for the bird lives largely on all 
kinds of ants. But few would have imagined that the Black Partridge ranked 
second in the number of their foes. 

I have only casually referred to the state of the formicary at different seasons 
of the year. The community is active during winter and summer ; unlike many 
ants there is no period of complete torpidity: even in the coldest months their 
columns may be seen ascetiding and descending the trees. In the cold season, 
however, they are distinctly more sluggish : the numbers that join in the streams 
are less, and there are fewer habitations to be found upon the trees. Vet even 
at this time the larvae exist; all through the coM months some are retained, 
and this must be essential to a community which depends on the special machi¬ 
nery of the larvae for keeping their chambeis in efficient repair. 

Ill March and April, as the warmth increases, the strength of the colony at the 
same time expands. The ants can now be seen at their various industnes; 
capturing their victims, tending their cattle, bending and uniting the leaves. 
The area of the community also enlarges; it may send its columns across the 
soil to invade the neighbouring trees. The larvae in the nests are increasing ii* 
number, the cattle are becoming more abundant on the foliage, and the time has 
arrived for architectural work. Tn some places byres are under construction, 
in others they are being stocked with food, and the complicated machinery of 
architecture and provision is working at the highest pitch. Columns of ante 
are advancing along the branches ; some are transporting the machinery tor 
•pinning, others are carrying cattle to the shed, othei-s which support no obvious 
burden have their bellies distended with juice. It is a busy and energetic stream 
of workers that toils through these oppressive da>T^. 

This industry persists into the rainy season. It lasts until the sexual forms 
are reaml and have abandoned the parent nest. Then the activity begins 
to decline. By August the armies have diminished in numbers. Here and there 
the files continue, but the multitude which overspread the foliage in June, has 
to a large extent melted away. Withered nests and deserted byres are now 
scRtteiwl about through the body of the tree; most of them are empty, having 
done their work, and the fiesh leafy habitation, teeming with life, is now less 
commonly seen. The great business of the year has been satisfactorily performed. 
The broods have been reared, the queens despatched; hence the vigour of the 
commune now diminishes and the numerous chambers are no longer requirt*d. 
Sufficient workers will remain for the toil of winter. The community, though 
dwindled, will be kept intact for its reinvigoration in the succeeding year. 

The sexual forms are not likely to be met with before the beginning of May. 
They are very different in appearance from the ordinary ante. The queen is 
immensely larger than the worker and is provided with extensive wings. Her 
usual colour is a vivid green which gives her a beautiful and striking appearance. 
It is from bei that the species receives the name of the smaragdine or emerald 
ant. But the queens in this mango-grove were less handsomely adorned. 
They belonged tei a variety with a yellowish dress, ^iome ot tnom showed a 
faint tinge of green, but in the majority the colour w^as similar, though paler, to 
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that of the worker ants. It would be tedious to describe minutely the queen. 
I will draw attention merely to her massive size, to her stout and bulky quadran- 
j^Iar thorax, to her long satiny transparent wings elegantly patterned with 
veins. The male in his stmctiire resembles the queen, and is furnished with 
the same t 3 q)e of wings. He is, however, distinctly darker in colour, being almost 
a uniform brown. He is also clothed in a garment of hairs of which the queen 
shows only the slightest trace, and in bulk he is, of course, considerably smaller^ 
being less than that of a worker ant. These are the sexual members of the 
commune. There will be a number of each in every nest. The male is but an 
agent for the production of fertilization ; the queen has within her the potential 
essence for the generation of a new swarm. 

Most nests, if examined at the suitable season, will illustrate the mode of 
development of the queen. First, we will observe the royal larvae, stout, cylin¬ 
drical, fleshy masses, slightly curved, with blunt extremities, and encircled wiHi 
si]c(;essiv6 rings. They are enormous when compared with the worker larvae, 
appearing at least twenty times the size. Second, we will note the naked pupae, 
those in the early stages perfectly white, with all the parts well formed and 
distinct, the head bowed, the antennoe laid close along the middle of the chesty 
the legs bent neatly along the sides of the body, and the insect perfectly 
motionless and inert as though wrapped in a profound sleep. At a later 
stage we observe that the organs of vision appear as distinct points ; the ooelli 
from a triangle of brown spots upon the vertex, and the eyes develop into oval 
discs on either side of the head. Still later wo note that the body darkens so 
as to assume a pale yellow tint. A few fleeting signs of life appear; the quiv¬ 
ering of the antenneB and the trembling of the limbs shows that the royal 
insect is waking from her sleep. Then the final stages follow. The wings, hither¬ 
to fold(xl against the sides, are now drawn out of their delicate sheaths. They 
are trailed behind like gauzy streamers, limp and helpless without any strength, 
not yet being hardened by the roughness of exposure and still white with the 
tenderness of youth. This, however, is the final stage. It marks the awakening 
of the queen. She now moves feebly through the chambers of the nost. Her 
body expands, her limbs become more firm, vigour and rigidity come to her 
wings, her colour darkens to a yellowish red, black lines appear along the ner- 
vures of her wings and she develops her full muscular strength. 

The larvae are fed by the worker ants during the period of their development 
in the nest. Indeed there is a special caste of workers associated with this busi¬ 
ness, They are distinctly smaller tlian the oi-dinary type ; they do not engage 
in the general duties ; they capture no insects, transport no loads, and are rarely 
seen in the stretiras of workers that journey everywhere along the branches of 
the trees. These diminutive workers are few in number. Their attention i% 
given to the duties of the nursery, where they specially look to the welfare of the 
young. They act os nurses to the developing larvae, shifting them about from 
chamber to chamber, imbibing the fluid excreted by the cattle and ejecting it 
into the nurseling^s mouths. It is not that they alone tend the larvae ; the ordi¬ 
nary workers too associate in the bisk. Also the smaller ones will enter into 
battle. Interfere with the habitation and they will join in its defence fighting 
with their diminutive jaws. 

A remarkable peculiarity in the clevelopment of this ant is the fact that ths 
larvae remain permanently naked ; they never construct a silken ease in which 
to rest during their pupal sleep. I have already described the appearance of 
these larvae when telling of their use in the architecture of the nest. At this 
period, however, they look almost structureless; later the external appendages 
develop and they become naked miniatures of the adult workers, perfect in 
all their parts. Each is pearly white in colour with the faintest yellowish tinge. 
There is a delicate transluoency about its stnicture ; we seem to see into the 
substance of the tender tissues, and cannot but admire its simple elegance and its 
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exquisite form and shape. It lies helplessly against the wall of the nest or hangs 
passive in its nun!e*s jaws. All its appendages are pressed close against its 
trunk so as to turn it into a fitting k^. Its head is bowed and thrust in 
beneath its chest; its antennie lie close along its ventral surface, and its slender 
legs, in parallel rows, are acutely bent and pressed tight alcmg its sides. Thus 
it lies with no attempt at motion; to all appearances it is a dead thing. Yet this 
is but a passing phase; it is the wonderful trance of insect youth which will one 
day waken into life. 

But its nakedness is the point of interest here. All its delicacy of structure 
is completely exposed; there is not a trace of an enclosing sheath. This is a 
most unusual occurrence amongst ants. The rule is for the larva to fashion a 
cocoon, a brownish bag of fine-spun silk which it wraps loosely about its body 
so as to invest itself on every side. Within this sac its development continues ; 
tiiere it changes from a structureless larva into the perfect form of the ant. All 
the steps in the metamorphosis are concealed owing to the enclosing sheath of 
silk. But it is otherwise in the case of the (Kcophyila, Here all is naked and 
exposed to view; we can follow the wonderful imfolding process unobscured by 
a concealing veil. 

It is natural to ask why the larvae of those ants do not sheath themselves in 
a pupal case. It is not through deficiency in the power of manufacture, for these 
larvae, as we have seen, are expert weavers, capable of constructing the silkoii 
fabric that enters into the walls and partitions of the nest. It might bo thought 
that, since they expended so much in architecture, they had no more available 
for ^e construction of cocoons. But this can scarcely he a rsufficient expla¬ 
nation, for there is a byre-building ant. the Polyrhnehis 8xmpltx, of which the 
larvae both fashion their silk into cases and also weave it into the architecture 
of their nests. 

I suspect that the explanation of the nakedness of the pupae is to be found 
in the nature of their arboreal life. The purpose, I take it, of a pupal case is to 
serve as a protection to the developing yoimg. It is a loose impermeable sheath 
of silk which must shield the inmate from physical injuries, perhaps help to 
maintain a uniform temperature, and more especu'ally jirotect it from damp. 
Ants seem particularly susceptible to moisture; if the nest of the (EcophyUa 
becomes too dry, then the ants will transfer their larvae elsewhere; if the rain 
should permeate the tunnels of the Polyrhachis, then they will migrate to some 
drier abode. Now the nests which the red ants establish in the branches are 
infinitely less exposed to the effects of moisture than those which other species 
construct in the ground. The floods soon percolate into the soil, and the mois¬ 
ture, oozing through its porous substance, invades the galleries of an under¬ 
ground nest. In places it brings destruction to thousands of formicaries; it 
often compels incessant migrations; it forces a species, such as the Polyrhachia, 
to desert the dwelling dug in the soil and build a new one in the branches of the 
trees. But apart altogether from these serious inundations, the underground 
nest will be often in jeopardy. There must always be danger from occasional 
rainfalls; at some seasons the walls of the tunnels will l>e moist, at another 
crumbling and dry. Hence the larvae must be shielded from such variations ; 
they must be swathed in an impermeable sheath if they are kept in an under¬ 
ground nest. 

It is otherwise with the formicaries established in the foliage. The leaves, 
by their structure, are impermeable to moisture; the connecting fabric is of water¬ 
proof material, at least sufiioient to keep out the rain. The only possible place 
where moisture can enter is through the narrow gateway of the nest. The 
larvaeliveinanimpermeableohamber, and are consequently far better protected 
than if surrounded by the porous earth. They have, therefore, no need for individ¬ 
ual encasements, and have abandoned the usual habit of sheltering themselves 
in the interior of cocoons. 



THE MED AET. 


m 


We naturally seek for oonfilrmation of this view. The Polyrhetchu is the other 
important byre-builder, and we, therefore, expect to find naked larvae 
housed in its arboreal nests. But the larvae of the Polyrhachia are well sheathed 
in silk; each is completely hidden from view in a loosely crumpled bag. However, 
we must remember that for most of the year the Polyrhachid lives in an under¬ 
ground nest. It evacuates the soil only under stress of moisture, being but a 
temporary inhabitant of the trees. Moreover, its arboreal nest is not iipper- 
meable. It easily becomes waterlogged in heavy rain. The walls are composed 
of porous materials, particles of leaves, fragments of stems, often the soft seeds 
of grass. These result in a somewhat spongy collection which easily absorbs the 
rain. Thus the Polyrkackis, though it makes temporary arboreal habitations, 
has not lost the necessity of a pupal case. Its larvae are still subject to the 
effects of moisture, and thus differ from those of the red ants which live per¬ 
manently in watertight nests. 

Though the larvae of the red ants have lost the power of constructing individ¬ 
ual cocoons, yet their silk-producing instinct has in no d^ree diminished ; it is 
only applied to another use. It, no doubt, first originated for the ordinary 
purpose, each larvae using its own supply for the manufacture of a personal 
sheath. Later it was directed to more altruistic ends. The silk-producing 
machinery was not used for themselves ; it was introduced as a part of the 
general architecture, and thus applied to the well-being of the whole nest. 

The last point for consideration is of some practical interest. These ants have 
a certain economic value. Their columns, which so perpetually search the 
foliage, must in some way affect the existence of the tree. Arboreal mammals 
will be driven from the branches, birds will be prevented from nesting in the 
leaves. Insects of all kinds will be captured and destroyed ; those special forms 
which servo the purpose of cattle, will, on the other hand, be carefully preserved. 
Some insects advantageous to the life of the tree, such as those of use for cross 
fertilization, may be prevented from fulfillii\g such ends. It is more likely, 
however, that injurious kinds are kept away by the swarms of ants. Leaf-eating 
insects and catei-pillars and those which tunnel in the wood are sure to be cap¬ 
tured when they invade the tree; cocoids and membracids, which drain the sap 
from the shoots, are carried off and collected elsewhere. We know little of the 
complex chain in which so many lives are interlinked, but on the whole it wouW 
seem that the presence of the ants makes for the general advantage of the tree. 
It may be that both the ante and the tree ai e equally in each others debt, that the 
ants defend the tree from enemies and the tree supplies the ante with shelter an<^ 
food. 

Mr. Dutt has discussed this question in the agricultural memoirs, and he tells 
us there some interesting facts with regard to the relation of this ant to man. 
In Eastern Bengal and Assam the red ants are a pest. The noiango-pickers cannot 
climb to collect their fruit and have to break it down with poles. But more 
extraordinary is the fact that people eat these ante. The Murries of Bastar 
in the Central Provinces are said to use them as a regular food. They coUeot 
the nests, shake out the contents, beat up the inseots into a pulpy mass and then 
enclose ^era in a packet of leaves. Each of these pockets, about the size of 
a goose-egg, is sold for one pice. The squashed ants are then prepared for food. 
They are mixed with salt, turmeric and chillies, again ground down with stones, 
and thai eaten raw or with l>oiled rice. These facts are quoted by Mr. Dutt 
from a communication by Mr. Long. The eater is said to derive resistance 
against fatigue and endurance in the sun’s heat. We may possibly doubt these 
supposed advantages, but, when we consider the amount of formic acid in these 
ants, we will certainly allow good gastric functions to those who can tolerate 
such corrosive food. 

This oondudes what I have to say on the subject of the red ants. If I have 
not wearied my readers with the long description, it will be due to the intrinsic 
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interest of the subject, to the multifarious activities of the busy commune and 
the wonderful instincts by which the ants are guided in the fulfilment of their 
essential ends. “ Order is Heaven’s first law,” Such indeed do we see exempli¬ 
fied as we watch this ebb and flow of life. We have o^erved the order in relation 
to the seasons, the steady growth in activity and numbers, and then the subse¬ 
quent decline. Each stream shows order in its methodical progress as it flows 
from branch to branch. Each load that is carried has a place in the operations ; 
it is a capture on its way to be drained of fluid, a Lecanium about to be lodged in 
the enclosure, a larvae brought along for the important business of securing the 
walls of a shed. Every bend in the stream is an ordered action, controlled by 
that wonderful directive sense through all the turns and complexities of the 
march. What order do we not see in the nest-oonstniction, how all combine 
in a harmonious union, how the leaves are drawn together with a uniform tension, 
how in one place a worker will strain as an individual, in another place two or 
more will link themselves together, how all will maintain the leaves in position 
until the larvae have complete their remarkable work. We seeorder and system 
in the taking of the prey, in the tenacity of the first worker that makes the capture, 
in the speed with which the reinforcements come to the rescue, and above all 
in the stubborn unyielding stretch. So also we observe it in their efficient trans¬ 
portation, and in their regular manner of securing cattle and of herding them 
within the sheds. How marvellously methodical is their system of bridges, 
either where one ant resigns itself to the general good, or where fifty workers 
link themselves together so as to construct a living rope. There is order in their 
repeated periods of rest. Though at first sight they seem engaged in ceaseless 
toil, yet on close examination we locate the rest-camps in which each ant takes 
its temporary rest. Even the defensive army, though it may appear like chaos, 
is governed by an ordered plan. It comes forth on the summons of the outside 
sentries, impetuously and ferociously engages the enemy, each ant prepared to 
render up its life in order to achieve the safety of the nest. There is no confusion 
in a colony of ants. Order and system is the guiding law. Each member of the 
commune has its allotted place and its duty in the daily tx>il. 
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THE COMMON BUTTERFLIES OF THE PLAINS OF INDIA 
(INCLUDING THOSE MET WITH IN THE HILL STATIONS 
OF THE BOMBAY PRESIDENCY). 

«Y 

T. H. Beu., i.F.s. (Retd.) 

(CmHiniiM from pa^/e 717 of this Volume.) 

Part XXXT. 

Family— HESPERiiOiK— conlin ued. 

Genus 7 .—Sahangesa. 

This genus is characterised as under in the Lepidoptera Indiea 

Vol. X, p. 88: — 

An/rwwa.—Very Blender, about two-thirds lengths of coflta of fore wing ; club 
moderate, slightly recurved. 

Palpi. —Porrect, thinl joint short, bluntly conical. 

Hind tiM(r.--Wiih two pairs of spin's. Jn the male with tuft of hail’s attach¬ 
ed to proximal end. 

Fore mug .—Vein 12 ends on costa, a little before end of the cell; discocellu- 
lara subercot, the lower the longer; vein 3 from close below lower end of cell, 
2 from about one-third from base; mwlian vein slightly curved up between 
bases of 2 and 3. Cell less than two-thirds length of costa; costa gently arched 
with outer margin convex, shorter than the hinder margin as a rule (in da7i it is 
equal to it»; hinder margin straight. 

Hind wing. — Discocellulars ver> faint, apparently in one quite straight line, 
of about equal length ; vein 3 from very close to lower end of cell, 2 from a httle 
beyond the middle; costa slightly arched, apex rounded, outer margin somewhat 
BinnouA ; wing about as broad us long 

Dome-shaped, the height about two-thirds the breadth, very slightly 
constricted at the base, the top very slightly depressed ; green or yellowish in 
colour; shining, the surface sculptured by 14 or 15 meridional ribs that are 
somewhat coarse, minutely beaded. 

Larva. —Spindle-shaped, fattest in the middle, somewhat naiTOwetl in the anal 
end, broader in the fore end where the neck is narrow compared to the some¬ 
what bullet-shaped, bilobed, dark-hrown head with a rugose surface. 3’ho sur¬ 
face of the larva covered with tiny feathered hairs only visible under a lens. The 
colour olive-green of a darkish shade, sometimes brownish with always a white 
collar consisting of ne^irly the whole of segment 2. 

Pupa. —Not very stout, fattest in middle, pointed at anal end. rather broad 
and square in front, the frons convex hut not actually beaked ; with a triangular 
cremaster, prominent spiracular expan,sion8 to segment 2 and the proboscis 
produced free beyon<l the ends of wings. The colour green or yellowish brown 
with a greyish “bloom “ caused by a copious clothing of minute, erect hairs 
all over the body. 

Habits .— The eggs are laid on the top or underside of a leaf, on a 
leaf "bud or stalk. The larva makes a cell by turning over a small 
portion from the edge on to the top, the shape of this “ lid ” being 
triangular; it is fixed lightly down and coated on the inside or 
underside with a carpet of white silks upon which the larva lies with 
its back towards the main leaf-surface, its head turned round on its 
side. Later on it continues this mode , of living but, often, makes 
a cell out of a hanging or caught up withered leaf with no particular 
10 
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shape. The pupation takes place in such a cell as a very general rule. 
The pupa is attached by the tail strongly. The butterfly flies near 
the earth, is active, quick, resting on the upper surface of leaves, 
close to the ground ; flies strongly but not for any length of time at 
a flight, returning to the same perch again and again ; basks with the 
wings horizontally outspread in the sun, sometimes even on the bare 
ground or on a stone and generally rests in that position, although 
at night it sits on the underside of leaves but always keeping the 
wings spread. The larva feed upon dicotyledonous plants of the 
families Accmthacecd and Amarcmtacece. 

207. Sarangeta dan, (Fahriciua), —Male. Upperside, —Rufous-brown. 

Fore wing, with three small, semihyaline, subapical dots from near oosta in 
interspaces 6 , 7, 8 , the middle one the smallest and most innermost; in some 
specimens one or both the lower absent; a large semihyaline spot in end of cell, 
its inner side straight, its outer side deeply excavated and sometimes this exca¬ 
vation dividing it into two, of which then the upper is only half the length of the 
lower which is elongated ; a small spot between this cell-spot and costa ; a small 
square or round spot near base of interspace 3 ; a much larger one inside this last 
in interspace 2 touching it with its outer, upper side; and a minute spot, some¬ 
times two below them in interspace 1, one above the other; all these spots slightly 
Unged with oohreous, brilliantly golden-oohreous in one incidence of light, 
all varying much in size in different examples ; some brownish, indistinct marks 
on the wing decipherable as a subbasal transverse band, a post discal band 
highly excurved towards apex with the subapical dots on its upper part and a 
submarginal band; base of wing with oohreous hairs; the inner margin with a 
short fringe of similar hairs. Hind wing with a basal, indistinct brown trans¬ 
verse band ; a subbasal similar band including a spot in cell; a medial curved 
similar one con-joining the subbasal at costa and a very slight marginal brown 
one. Cilia of both wings brown, those of the hind wing chequered faintly in 
some specimens ; the fore wing with a light area just above tomus. Underside. — 
Like theupporside but duller; both wings with the markings of the upperside. 
The hind wing haa a clothing of long, oohreous hairs from base outwards, reaching 
the outer margin on hinder half of wing and the abdominal margin has a fringe 
of shorter ones. Female, —Similar to male but with the hyaline spots, on the 
whole, always smaller, and always silvery-looking. Antennas with the shaft 
brown, oohreous above, clearer ochreous below the club; club black, the upperside 
greyish ; palpi light-ochreous alK)ve and below as well as the head and the 
underside of body; the legs have the tarsi with pinkish tinge. The tuft on 
hind legs of male is more orange. 

Larva, —The larva is in shape a fat one, finmg towards both ends 
which are comparatively narrow ; the anal flap is semielliptical, slightly longer 
than a semicircle, sloping at an angle of 30^ ; segment 13 a little broader rather 
than one-third its length in the middle, for tlda 13th segment is curved con- 
vexly backwards, being thus broadest in the dorsal line; segment 12 broader 
again than this latter and only a little more than twice the length in dorsal line ; 
segment 11 twice the length of segment 12 and again slightly broader than it. 
The body comes to a distinct neck at front margin of segment 2 and the head 
is, as usual with skippers, a large one compared to this neck; the legs are all well 
tucked under the Ix^y; ^e whole larva generally sits humped up in the middle 
with its head turned round on its side. The head is perfectly heart-shaped, the 
dorsal line being considerably depressed below the rounded lobe-summits though 
not broadly, less depressed of course down the face; the ciypeus is triangular 
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and not small, also depressed ; the surface is very rugose in irregular raised longi¬ 
tudinal broken, uneven lines and is clothed with silky appressed hairs though not 
very densely ; the surface is shining ; the labrum and ligula are, like the whole 
head, dark chocolate or brown, the eyes, jaws and antennal second joint the same, 
the basal joint also. The ^piracies are very broadly oval, nearly round, whitish 
in colour, small, those of segments 11,12 slightly larger, that of segment 2 the 
largest. The surface of the body is covered all over with minute, short hairs to 
the extent of about 4 or 5 to the linear millimetre, each with a thickened, rounded 
top, those round the margin of the anal flap being comparatively long; each 
hair rising from a little white dot: they are white themselves, these hairs ; there 
is a longer, simple hair sticking out backwards from the edge of the anal flap- 
margin in the lateral region on each side; the prolegs, claspers and true legs 
have also longer, simple haii-s on them. The colour of the larva is, when full 
grown, olive-green with an indigo-coloured, narrow, dorsal, pulsating line or 
band ; the front half of segment 2 whitish and shining. In the earlier stages 
the tint is much browner, approaching in some cases rusty, the white colour 
very conspicuous then, b : mni.; B: 4*o mm. at middle ; half that at 

segment 13. There is an indistinct lateral and spiracular white line, very 
tliin and inconspicuous. 

Pwpa.—The chrysalis is light green, slightly covered with a white “ bloom,*’ 
covered with line, more or less erect, fairly densely arranged hairs ^vith shortly 
curved point^^ except on wings; stout, w'lth a humpwl thorax and spiracles of 
segment 2 with a semicircular, prominent small, furred, ehocola^-coloured 
expansion behind each, ft is of the ordinary shape, that is of transverse cir¬ 
cular section, slightly eonstrictefl somewhat shallowly and broadly laterally 
at middle, more conspicuously dorsally because of the humpwl thorax ; the cre¬ 
master has a very short and transverse base, the suspensory portion oblong, 
somewhat bend down, the usperisory booklets arranged along truncated extre¬ 
mity, the whole member rather stout, the edges or margins thickened leaving 
the dorsal line broadly depressed, ventral extensor ridges slight and proiiuced 
forwaids, at first divei’ging, then curving round towards each other but not 
meeting ; segment 13 transverse, half the length of the whole eremastral segment; 
12 somewhat longer than 13, though not nuieh . 11 than 12. /feurf rather 
small, bowed, the frons prominently convex between the prominent eyes, in 
a plane perpendicular to the longitudinal axis of pujia ; the vei tex nearly square 
between the bases of antennv, in a plane at an angle of 30® to that axis; the 
eyes bulging, longer than broad with a depressetl. broad, shining, smooth band 
across middle perpendicular to the length of eye. Segment 2 aliout the same 
length as head-vertex and, like it, somewhat convex dorsally (in sense of length); 
thorax at first ascomling from segment 2 in the same plane, then curving 
broadly up to apex and down again to hinder margin, the apical point being 
about two-third its whole length from front margin ; its hinder margin elliptically 
curved towards segment 4, meeting the wing-margins in a very broadly-curved, 
open angle of about 90® ; segment 4, therefore, long laterally, half the length in 
dorsal line; abdominal dorsal line straight thence to segment 12 ; ventral line 
slightly convex in extreme half of wings theji gently curved to cremaster; the 
proboscis produced free beyond ends of wings to hinder margin of segment 
9, the pupal surface somewhat depressed to receive it. SpxracUa of segment 
2 indicated by a linear, short, brown line on common margin of segments 2 and 
3, with a semicircular (slightly higher however than broad) lappet or expansion 
behind it and immediately contiguous to it and perpendicular to the pupal sur¬ 
face, thickest at base, facing forwards, the surface of this little body being silky- 
plush'like and deep chocolate in colour; the other spiracles of ordinary size, 
broadly oval, slightly raised, brown. The surface of pupa is shining, though not 
excessively so, the wings have the veins thmly(gradually) raised, the whole f^urfaco 



934 JOURNAL, BOMBAY NATURAL MIST. SOCIETY, Vol. XXll. 


with the exception of these wings and a fairly broad hinder (bevillod) margin 
to segments 8-10 and front margin to segments 9-11 covered with the tine, erect 
straight hairs with little curved tips mentioned above, like a sort of down, that 
on dorsum being perhaps slightly inclined backwards, that on head, eyes (with 
the exception of the band across them which is smooth) being longer than rest 
slightly, each hair-proceeding from a tiny brown spot. Colour green with a 
white bloom ” dotted with brown, L: 10 mm.; B : slightly over 4min. at 
middle. 

Habits, —The young larva cuts a piece out of the centre of a leaf, 
either young or mature, turns it over on to the top—it is often trian¬ 
gular in shape—and fixes it down with silks all round, leaving an 
opening for emergence and entrance ; it coats this piece with silk and 
lives upside-down on the piece ; lying always humped and contracted 
with its head turned round on its side it is always sluggish. After¬ 
wards, in the second stage, it turns over a larger piece; after that it 
lives in folded leaves which wither, and it attaches them to the plant 
to prevent them falling to the ground. It pupates in such leaves 
which it does not cover with silk inside to any extent. The pupa is 
attached strongly by the tail and by a rather loose body-band which 
in its turn is fastened by the middle by a silk to the top of the cell, the 
body band being fastened to the sides, one on each side of the pupa. 
The pupa moves lazily from side to side when disturbed, the motion 
being from the segment margins, or in the intersegmental mem¬ 
branes of segments 8, 9 ; 9, 10 and 10. 11. A lot of larvae were 
obtained in the Chandwadi evergreen, in North Kanara and round 
it at Christmas, in the Supa Petha, at 1,500' elevation. The butterfly 
is not uncommon in the District above Ghats and frequents the big 
jungles where there is a heavy monsoon rainfall and where the 
ground-vegetation practically never dries up. It keeps altogether to 
the underwood where it may be seen on leaves close to the ground, 
its wings outstretched horizontally, basking in the sun-patehes that 
come through the overhead leaf-canopy. It rests generally on the 
undersides of leaves and is not commonly to be seen although the 
larvflB are plentiful enough. The flight is very similar to that of the 
insects Sarangesa dasahara and purendra; the larva is also extremely 
like those of that genus. All the specimens of the imago that occur 
in Kanara District in Bombay are golden-brown in colour and much 
brighter than those figur^ by Colonel Swinhoe in Lepidoptera 
Indiea. vol. x, pi. 773, figs 2 to 2d; the male, also, invariably has the 
larger hyaline spots on the fore wing. The foodplant of the larva is 
amarantacens (of the family Amarantacece) and is known by the 
natives as Agadha. Its scientific name is Achyranthes aspera and 
it may be known by its very elongated spikes of small, sessile, hooked 
fruits that stick to the clothes as one walks through it—it is often 
gregarious; the flowers are very sipall and inconspicuous, the 
leaves rather large and obovate with soft pubescence. Colonel 
Swinhoe, in his book says ‘‘ Habitat: Southern India, Burma, Siam, 
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Malay Peninsula. Distribution ; the type came from Tranquebar in 
S. India; we took it at Mahableshwar and in several pa^ of the 
Bombay District and we have it from Coorg, Ootacainund in the 
Nilgiris, Rangoon, the Mcplay Valley and Siam; Distant records it 
from Perak, Mandem from the Shan States, Elwes from the Karen 
Hills, Moulmein and Tenasserim, Watson from the Chin Hills, 
Moore from Mergui, Wood-Mason and de Niceville from Cachar, 
Davidson, Bell and Aitken from Kanara, Evans from the Palni Hills 
and Fcrgusson from Travaiicore. We give figures of the two extreme 
forms ; they may l)e seasonal but we have no evidence to prove it. 
Unfortunately Davidson, Bell and Aitken did not figure the larva 
and pujm.” This omission has been remedied long ago but the 
figures have not been published , they are still waiting. 

208 Sarangesa purendra, (PI. N. tigs. 8.3 J. 83a $. Male. 

Upperaith dark viiiacoous blackish-brown. Pore wing with three siibapical 
dots of equal si/c in a curve from near costa, a bar across the cell near its end, 
its outer side deeply e\cavRU*d ; a small spot between it and costa; another 
immediately outside its lo^^er end with a short linear spot below it; all whitish 
and semihyalnic. Hind wing w ith a spot at end ol (’ell with a discal and marginal 
band all very little darker than the ground colour and very indistinct. Cilia 
ot l>oth wings brown alternated with gre\, touched with a little \^hiti8h above 
the tornal angle of frre v'ing. Vnderhidc : Palc’r than the iippei-side with the 
markings similai ; an additional, whitish, indistinct spot on the tore wing towarda 
the base of the int^Miiomodial inteiapaee. Antennae black with white dote 
on the shatt and a whitish streak on the underside below the club; palpi, head 
and b<xly above blackish-brown ; on the underside the jialpi are giey ; pectus 
and logs Mith gie> hail's.—Female. Uppersid4>. -Similar to the male, the somi- 
hvttline spots on th(» lore >vi»'.g a Fttle larger. Underside '.—paler than in the 
male. Korewing with the whitish spots laigcr. Hind wing with a whitish 
spot at end of cell, a discal series of whitisii, lunular spots and a tew more indis¬ 
tinct whitish spots insi<le the wing. Expanse : 32ram. to .'ioinm. (Swinhoe 
Lepid^tptera Indim^ \ol. X, p. 89.) 

It is probable that all the .specimens fro?n which Colonel Swinhoe 
described the species were caught insects and that none of them 
were bred. The following description is from a series of fifty bred 
specimens from Kanara :— 

Male. Fore wing. Vpperside with white, short, decumbent haim sjiarsely 
disposwl from base to middle ol wing, stopping before the discal markings ; 
the outer half beyond discal markings similarly clothed, sometimes more densely 
but always leaving a broad terminal border more or less without them; this 
white hair-scaling giving a distinct greyish Iwk to the portions having it; the 
usual short fringe of brown-black hair along inner margm. Cilia brown broadly 
at ends of veins, leaving the intervals narrowly white sullied with brown ; the 
cilia at apex and above tornnl angle rather prominently white. There are the 
three seraihyaline, subapical spots mentioned in Swinhoe’s descri}>tion above ; the 
bar at end of cell which is, however, not excavated on the outside, someHmes 
shallowly and widely ; the spot above the bar on costa; a spot below the bar in 
interspace 2 outside end of bar. about as broad as that bai and filling the whole 
breadth of intei’space; a small spot outside the upper, outside comer of this 
last in intei’space 3 ; besides : a small spot or dot, joined to the inside lower 
comer of the spot in interspace 2, in the upper part of interspace 1 with another 
dot inside and undei’ in the lower part of the same interspace I; often, also, 
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finally, another ftimilar spot or dot inwards half way towards base of wing from 
this last and in the same intmpaoe 1. All these spots and dots are shaded with 
black, discal markings on their inside borders, the subbasal spot (the last 
mentioned) on its outside edge,the subapioal also on the outside. Beyond the grey 
hair^Bcaling the outer part of the wing is, as said above, broadly dark-blaokish 
with pale dots showing through by transparency so to speak from the under¬ 
side in a submarginal series in interspaces 1 (two in this) to 8 and even 9 (the 
9 spot then above the top preapical series of three semihyaline white spots), 
those in interspace 1 quite marginal as also those in 2 and 3; those in 4 and 
5 a little in from margin, those in 6, 7, 8 still further in; parallel to this submargin¬ 
al series there is a faint postdiscal series of four of which two are in interspace 
1 and one each in 2 and 3. All these submarginal and post disoal spots are very 
faint but the submarginal ones of interspace 1 are generally a little clearer than 
the others as are also those in interspaces 4,5 while the post disoal dots are always 
blurred. The basal third of the cilia is always brown. Hind wing clothed 
sparsely with much longer white haim, those in the inside area longest, standing 
away from the surface; the fringe along abdominal margin-edge short and 
brown with white tips. The wing is of the same ground colour exactly as the 
fore wing and has a subbasal series of throe blackish, rather large, very indis¬ 
tinct spots of which the central one is in the cell, the top one in interspace 7, the 
bottom one in 1 ; a postmedial series of similar dark spots but rather elongated 
and quite complete; all the white spots of underside showing through obscurely- 
pale except tlie one in the middle of cell which is more or less distinct but small. 
Cilia exactly os on fore wing except that Uie white intervals are more extensive, 
their bases brown. Underside /--Much paler than the uppersido, the black borders 
to the spots showing darker against the ground colour and slightly extended- 
suff\isod. Forewing with the subapical three dots confluent, the cell-bar 
confluent with the spot above it; all the other semi hyaline white spots similar 
to those of the upporside ; the four white spots in interspaces 1 (two in this), 2 
and 3 of the postdiscal series blurred-white or yellowish but distinct; those of 
the submarginal series on the whole better defirjed also, those in interspace 1 and 
4, 5 quite distinct but very small, white, the upper occasionally yellowish as 
are the apical ones of the series—the dote in interspaces 2, 3 are nearly absent or 
very feebly expressed in all coses ; there is a white streak from the origin of 
vein 2 inwards along the vein to base of wing often reduced to a spot at end 
(below origin of vein 2); the jntemomedian interapaoe is very pale brown through¬ 
out ; the base of wing with a clothing of sparse, longish decumbent white hairs 
and a few white scales. Hind wing of tlie same shade as fore wing with similar 
white hairs at base and white scales in posterior part as far as anal angle; with the 
following white or yellowish-white spots: a subbasal or antemedial series of three, 
one in interspace 7 one in the upper part of cell and an obscure one in interspace 
1; a postmedial sorien in a curve parallel to outer margin, quite complete, the first 
or uppermost in interspace 7, one in each of the interspaces 6, 5, 4, 3, 2 and 
a pair ml; between these two series there is a thin white bar on the discooellularB 
with a streak-spot beyond in interspaces 4 and 5 with a slight bluired spot above 
them in 6 and a series of three more below in interspaces 2 and 1; so that there 
is really a sequence of three transverse bands of spots; antemedial, medial and 
postmedial; there is always an attempt at a fourth series, marginal, also, but it 
is nearly always limited to two in interspace I and one in interspace 2 ; the margin 
thinly darker. 'Fhe “ streak-spots ” are elongated spots in interspaces 4,5, anrl, 
curiously enough, on the underside of th? fore wing, the same interspaces are 
often whitish postmedially resembling two streaks corresponding to those on 
the hind wing. Antennso the same colour as wings, ringed with white all up the 
shaft, the club black with the ventral side of its base extending a short way down 
shaft ochreous-whitish head, palpi, body conoolorous with wings above ( 
below the palpi^ pectus or breast and aMomen are white. The long fringe -^it is 
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hardly a tuft—on the tibia of the hind lege ie light-oohreous in colour.-" Female. 
Very like the male in colour but darker on the upperside, with a slight russet 
tinge on the underside. Markings identical; also antennsB, &c. Expanse: 
30 mm. 

Dome-shaped, broadest just above the base, slightly flattened on top 
round the micropyle. Surface divided into sections by fifteen longitudinal 
ribs of 0.05 mm width and 0.03 in height, roimded, rough ; none of these ridges 
reach further than the edge of the concave area surrounding the raicrop 3 de which 
is only very slightly depressed and is O.l mm in diameter, circular ; every alter¬ 
nate rib finished well short of the others; besides this the surface is shining, 
crosB-rayed between the ribs with little, parallel, equally-spaced lines which are 
0.05 mm. apart and about 0*0125 mm. in width, very low; all these ribs and 
cross-rays become more or less obsolescent towai*ds the base of the egg ; the 
distance between the ribs at the broadest part is 0.1 mm and between the cross¬ 
rays of two adjacent ribs 0.175 mni. Odour is light-green when laid, turning red 
before the larva emerges; the ribs are all white, the cross-rays green like the 
ground-colour. B : 0.7 5mm ; H : 0.5 mm. 

Larva, —The shipe of the larva is that of a spindle, the transverse section of s^- 
ments 2 to 12 is circular, the body is much fattest in the middle, the ventrum 
IS, however, somewhat flatteniKl, the ventral surface sejiarated from the dorsal 
half-segments by a slight ridge or fold immediately below the spiracular line; 
the anal segment is rather long, in shape a parabola, the end n unded ; segment 
13 wcU-developKl ; H(*ginent 2 is roscy-wliitish, shining, the front margin 
straight, as long as segment 3 hut narrower; there is a distinct neck and the tiead 
18 comparatively very large, round in shape with a disthu t though narrow, 
shallow sinus on the vertex in doiml line dividing it into two, well-detined broadly 
rounded (on the vertex of each) lobes, the surface shilling, rugose and covered 
with luinuUs decumbent, fan-8hape<l bunches of short, trnnslucent-white hairs, 
each fan being made up of five or six rays or hairs all pointing downwards; it 
is really broadly heart-shapiMi; the true elypeus is eipiilateral, triangular, the 
apex acute, the length about half the height of face, the sides sliglitly con¬ 
vex outwards; the false elypeus outside reaches threi^-iiuarters the height of 
the head, similarly triangular, a broad stripe rather difficult to make out; labnim 
transverse, shining red-brown, one-third the length of the true elypeus; ligiila 
the .same length as lahrum. red-brown with a wide, frontal, triangular sinus or 
emargination set with a few .stiff, short, rusty-red hairs on the edge; antennal 
basal joint blackisli red-brown as also the second joint; mandibles dark red-brown 
broad, strong and with their cutting-cslges obscurely toothed ; the eyes are 
airanged numbers I, 2 close together. 3 a little further apart, 4 still fuithcr away, 
fi about 08 far ff’om 4 as 4 is from 3, number 5 behind and somewhat nejirer 
6 than 4 , forming a triangle with these two, numbers I to 6 m a slight curve 
convex forwards, all blackish ; colour of head deep red-brown : the small fans 
are really cup-shaped binlies with thin, hair like rays from u small conical tuber¬ 
cle surmounted by a thin stem, about 0.05 miu in height or length, the fan 
0.05mm. in diameter, the space between two ray-ends being about 0.15 mm. 
all tr'inslucent-white ; surjare of body is minutely pitted and covered with small, 
short, transparent-looking star-topped hairs as above dc'seribed ; the segments 
all well-marked and thin, parallel, impressed lines transversely across body in 
front of the hinder margin of each segment, 3 or 4 to each, the free margin of 
anal segment set with some 8 or 10 longish, simple hairs as well as having some 
longer-stemmed (than the rest of the body) star-topped ones; bases (»f jiro- 
legH and true legs also with fine, simple hairs. Sptmrles oval, small but well 
defined slightly raised, yellow*-brownisli. Colour of body a dark, blackish olive 
green with a dark, dorsal, pulsating line and a fine, rather faint, lateral longi¬ 
tudinal line; segment 2 rosey-whitish; ventrum a shade or two lighter. L: 
21 mm.; B: 4.6 mm. at middle. 
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Papa, —This ia, ia shape, like that of Sarangesa dasahari : e^es prominent, 
square in front and btoad, the froa« of the head aliuhllv ''bossed ” with a amall^ 
round, hemispherical swelling; the breadth of the pupa at the eyes is broader 
than that at the shoulders or, at any rate, quite as broad ; the lateral outline 
behind the sho\ilder parallel-sided as far as ends of wings with a slight dorsal 
constriction at segment 5 and a slighter, longer, lateral one between those 
points ; head bowed, the frona prominent strongly between the eyes, in a plane 
perpendicular to the longitudinal axis of the b^y; vertex inclined at an angle 
of 30^ to that axis with the dorsal ascents of segment 2 and the froi\t of thorax, 
the hinder margin straight, the length rather greater than that of segment 2 ; 
this latter segment a transverse piece with straight hinder margin, as long as 
segment 4; the thorax broadly humped, the apex close to the hinder 
margin, the same height more or less from about one-quarter behind front 
margin to one-quarter before the hinder margin, the falling to the slight con¬ 
strictions, the hinder margin a short parabolic curve meeting the wing in an 
open, well-rounded angle of something under 90*^ ; segment 4 is one-fifth the 
length of thorax in the dorsal line ; 5 slightly shorter : segment 6 quite twice as 
long as 4 (this segment has the hinder margin broadly curve<i backwards, that 
of segment 5 less curved); segment G has the hinder margin straight; the portions 
of segments 9, 10 not included in the bevilled margins are short, the bcvillcd 
margins are smooth; 11 behind the bevilled front margin is also short; 12 has 
the dorsal line inclined to the axis of pupa at an angle of about 30® ; 13 inclined 
at 45® ; segments 11, 12, 13 coequal in length but narrowing backwards of 
course; 14 is composed of an anterior, broad, triangular portion and a much 
narrower, oblong, equally long, terminal moiety. Surface covered with erect, 
fine, light hairs all over, the end-halves strongly curved but without 
branchings, about 0.2 mm, in length, some form minute, dark depressions or dots; 
the wings shiniitg, the rest covered with a blue-glaucous “ bloom proboscis 
free after ends of wings as far as segment 11, fore legs reaching one-third of 
length of wings towards their ends, mid legs about two-thirds, autennse between 
the two; thei‘e are no signs of any inserted parts between the two halves of pro¬ 
boscis near base or between it and fore legs ; the clypeus is small, diamond¬ 
shaped and longer than broad ; the extensor ridges of cremaster ventrally meet 
forwards making a completely enclosed circular space round the scars of the 
claspei-s; the suspensory hooked shaftlets are bunched at extremity of cremaster 
and orange in (colour, short; the segments are all well-marked and the wing-veins 
are obtusely prominent. Spiracles of segment 2 are very prominent semicircular 
processes, dark-brown and spongy-looking, facing forwards with a diameter 
quite as great as half the length of segment 2; the other spiracles are small, 
broadly oval, prominent, with central, depressed slits, soiled, dull orange in 
colour. The colour of the pupa is rather dark yellowish-brown with the 
bloom above mentioned ; thorax and head darker. L: 14 mm.; B : somewhat 
over 4 mm. 

Habits, —The eggs are laid singly anywhere on a leaf or leaf-stalk, 
the larva, emerging, immediately makes itself a house, turning over 
a triangular part of the leaf from the edge. It does not eat the shell 
of the egg and emerges through a hole towards the apex which it 
ea,ts through from inside. Later on, as it grows larger it makes new 
cells which are always only lightly fixed down round the edges; in the 
last stage, when full-grown, it prefers making its home in the middle of 
two or three wither^ leaves which it binds together strongly with 
silks, often choosing a dead leaf and a couple of green ones ; it pupates 
in this,' fixing itself by the tail firmly and throwing a band round the 
body in the usual position; the inside of the cell or house is generally 
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lined thinly with web or silks. This skipper has the same habits 
exactly as Sarangesa dasaham frequenting similar places and flying 
in a similar mamier, resting in the same positions and generally 
occurring in similar numbers together with that species. Many 
specimens were bred in the Kanara District in Bombay on species 
of Asystasia (Acanihaceae) both in the dry weather as well as in the 
monsoon. It is foTind there from sea level up to 2,01)0' in the Ghats. 

This species is most similar to the Sarangesa purendra figured by 
Swinhoe in plate 778, figures 3a and 3b in Lepidoptera Indica, 
volume X. Fresh spocJmeiis are, however, much blacker and the 
imdersides of the hind wings are dotted with white more like his 
S, scUi on the following plate. These butterflies {Sarangesa dasahara 
when fresh is just as black) fade very much with time and become 
earthen coloured. Swinlioe says purendra is a common species all 
over India ; “ Moore records it from Bombay, Umballa, Kasaoli and 
Kangra; we took it at Botiibay, Poona, Mhow, Karachi and Hyderabad^ 
Sind: we have it also from Ranikhet, Dehra Dun, Pachmari and 
Karwar where Davidson, Bell and Aitken bred it ; de Rhe-Philipe 
records it from Masuri, Betham from Matheran, Hannyngton from 
Kumaon, Doherty from Kunawar. It does not appear to extend into 
Bui’ina or Ceylon." (Swinhoe, Lepidoptera indica, vol .x, p. 90). 

The male and female butterflies arc represented on plate N, figurea 
83 and 83a respectively. While the female is a good colour in the 
picture, the male is far too red although it has, in nature, a slight tint 
of the red in the brown, as compared to the female, on the underside. 
The actual insects from which the paintings were made were certainly 
not Kanara specimens and came most probably from the neighbour* 
hood of Bombay or north of that. 

209. Sarangesa datahara. (.W'<jore).—Male. Coloured like 

*9. imrt)idra, a little darker. Fore wing with three similar subapical dote; 
a small dot at the upper end of the cell with another above it; a very indistinct, 
<iiscal band and a similar middle band both slightly darker than the ground 
colour. Hind wing with indications of a discal and marginal band. Underside 
Much paler, the bands consequently more pronounced, the hind wing with some 
grey suffusion between the band and along the abdominal axea, caused by 
minute, greyish-white scaling. Cilia as in S, purendra, —Female. Similar 
to the male but, in the fore wing, there is an additional dot below the cell, all 
three being in a line and a dot in the interspace 3 a little before its middle. 
Underside :—Similarly markefJ, the coloration and bands as in the male. Ex¬ 
panse up to 35mm. 

The above is Swinhoe’s descripti n. In Lepidoptera Indica, Vol. 
X, p. 90, he says that the types came from Bengal and that the species 
seems to be common all over India but, apparently, by his enumera¬ 
tion of localities from which he has seen specimens, he has not had 
it from anywhere in Peninsular India except Ganjam on the east 
coast and Travancore south of Bombay Presidency on the west coast. 
His above description is meagre and, judging by bred specimens of 

11 
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which we have half a hundred available, based upon inadequate num¬ 
bers. Be has erected a species, the one following S. dasatiara in the 
book, which he has named S. davidsoni from Mahableshwar and 
Karwar (this latter in Eanara) and gives descriptions of the larva, pupa 
and habits from Davidson, Bell and Aitken in the Journal of the 
Bombay Natural History Society, Vol. XI, 1897, p, 34/* Davidson, 
Bell and Aitken called it S. domhara and it is difficult to say how the 
mistake arose, for mistake there certainly is. The insect that occurs 
in Kanara is certainly not S. dcmdsoni, Swinh. A description of 
it is as follows, taken f^m the fifty specimens ; if it is not S, dasahara, 
then it must be a new species and daaahara does not exist in the 
District of Eanara. 

Male. Pore wing. Upperaide-ViasLoeoviB —blackiah-brown, certainly dar¬ 
ker than in 8, purendra because there are no grey hair>soales on either wing; 
they are replao^ by much fewer yellow hair-scales on the fore wing and by 
brown hairs on the hind wing. Pore wing with the three subapical, semi- 
hyaline spots, two spots towards end of cell, the upper triangular, and some¬ 
times joined to the lower by its lower angle, the two then forming one spot 
deeply excavated on the outer side; a somewhat smaller spot between these and 
the oosta; a white, semihyaline dot towards the base of interspace 3 half way 
between tibe cell-spots and the subapical spots, on a level with the lower of the 
former; another in the middle of interspace 2 about half way between the cell 
spot and the one in 3 ; a transverse medial (or very nearly) band from Inside 
the oell-epots to inner margin appearing somewhat macular and a similar trans¬ 
verse, postmedial band somewhat oblique, beginning rather broad inside the 
subapical spots, including the dots in interspaces 2 and 3, to inner margin 
before tomal angle, the inner margin in continuation and a marginal band up 
again to apex in further continuation, ail darker than the ground colour; the 
interval between the postmedial and marginal bands often lighter than the 
ground colour because of ochi'eous scales; a fringe of short, dark hairs along 
inner margin. Hind wing with the following dark transverse bands: an ante- 
medial, much eXcurved one, consisting of a large spot in interspace 7, another 
at end of cell and hlliug it, a third in median interspace by abdominal fold ; 
a postmedial series of spots beginning with one in interspace 7 below middle of 
costa, exourved in the middle of wing, with a spot in ea^ interspace 6, 5, 4, 3, 
2 and two spots in interspace 1, the band practically continuous and some¬ 
what irregular—that is not always exactly symmetrical in two specimens ; 
the abdominal margin fringed on its edge with white hairs. Underside : Paler 
on the fore wing with some ochreous hairs at base, the semihyaline, white 
^pota as on uppendde, the dark, transverse bands rather more obscure; with a 
pale streak from origin of vein 2 inwards under the vein to base. On the hind 
wing much paler ochreous-greyish because of a plentiful sprinkling of hairs 
and scales, omitting always the dark bands w'hioh, therefore, stand out much 
more boldly than on upperside; the costa narrowly with apex broadly dark. 
Oiha of fore wing brown practically with apex tipped white and interval between 
veins 1 and 2 above tomus also white-tipped; on the hind wing broadly yellow¬ 
ish-white with the bases brown.—Female. Like the male in every respect, 
perhaps a wee bit lighter in colour, the markings similar. Antennse in both 
sexes ooncolorous with upperside of wings, ringed with white, the club black 
with the tip whitish below and the shaft also at its distal end; palpi oohraooous 
below as also the pectus, the third joint and upperside of palpi and the head 
e<mooloaioiis with upperside of wings; body and abdomen also ooncolorous 
with upperside of wings above \ below ochreous but with, in the male, grey 
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blaok hairs on tho thorax; the legs brownish; the tuft of hairs on the hind 
tibia of male black amongst the ochreousfringe. Expanse: 30mm., the same 
for both sexes. 

In small specimens the two oelhspots are well separated and the dots in 
interspaces 2 and 3 on the fore wing are entirely wanting both above and below. 
All these specimens, from which the above description is taken, unfortunately, 
were bred in tho rains. In the dry weather, doubtless the colour would be 
lighter, possibly the spots smaller (or larger 7) and some of them might 
possibly be wanting. 

I^g( 7 .*~The egg is in shape a dome, circular, the base as broad as the diameter 
further up the sides. The surface is shining, minutely tuberoulate generally and 
sculptur^ by 14 meridional ridges of which 7 reach a flat, circular surface that 
forms the apex and is likewise tuberoulate in the same way as the rest; these 
ridges coarse and high, 0*026 mm. in breadth by 0 06 mm. in height, separated 
by an interspace of 0*2 mm. in the middle of the sides of the egg; the surface is 
also cross-rayed by low, paralleled rays between these ridges in the top one-third, 
not cross-rayed on the rest of the surface; tho ridges are all rough-tuberoulate i 
the longer ridges are 0*16mm. longer than the shorter and, as a rule, between 
these; the flat—it is slightly concave—space on apex is between 0*1 nd 
0*076mm. in diameter. The colour of the egg is a soiled, light yellowish or 
extremely light brown all over. H. 0*9mm.; B. 0*66mm. with the meridion- 
prominence, the B. without them is 0‘056mm. 

Larva. —^This is of exactly the same shape and type as the larva of Coladenia 
dan. The body is fattest in the middle, circular in transverse section from 
segment 2 to segment 12-end, the anal end rather fine, tho nock or segment 2 
about the same width as segment 11; segment 13 a transverse distinct piece 
little shorter in the dorsal line than segment 12 but having a curved hinder 
margin, convexly produced in a curve towards anal segment from the spiracular 
region on one side to the same on the other; the anal segment slightly narrower, 
as long as 13 and 12 together, consisting of a basal transverse, short piece with 
a semicircular longer piece in continuation, this semicircular piece convex trans¬ 
versely with four longish reddish hairs directed hoiizontally out backwards from 
its margin, one on each side dorsolateral, one spiracular, the hairs as long as 
segment 13; segment 11 one thiidas long again as segment 12; segment 10 longer 
still; the prolegs and true legs all short, the ventral surface flattened as usual so 
that the “ transverse section ” of the larva is not really circular as stated above— 
in larval descriptions we have generally caliwi it so, however. Head as broad 
as segment 3 at front margin and as high, higher and broader than segment 
2; more or less quadrate in shape thougli slightly broader above than at 
mouth, with a very gradual, shallow sinus on vertex leaving each lobe broadly 
round^ there; the surface is shining, rather coarsely cellular-rugose, the 
dividing lines or ridges rather broad, each depression between them set with a 
single, decumbent, longly feathered, white, shining hair which is about as long 
as the depression and the feathers about half as long in the middle of the hair, 
getting smaller towards the tip ; the clypeus is triangular, equilateral about one- 
third the height of the face; the false clypeus about two-thirds the height of 
the face very broad, arc-shaped but longer than broad; the labrum is transverse, 
narrow, lightish ; the ligula small; the antennal joint both dark-brown-reddish, 
the mandibles the same, the eyes black; a few longer hairs, simple, about 
mouth-opening. Surface of larva is dull, smooth, tho skin thin, covered with 
minute, well-spaced, short, rather long-stemmed, star-topped hairs that are 
light in colour and liave tho rays of the stars consisting of many single 
hair-like processes; some of these hairs being surrounded by a whitish, 
slightly raised, circular, collapsed tubercle or something like it; those on 
the extreme segments 13,14 form redbrown, lowly conical, shining tubercles— 
few, funny looking, ovab larger, very lowly-convex, glassy turberoles surrounded 
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by a thin line on segment 14 where the hairs are all longer than an3rwhere else and 
where, also, there are 4 much longer hairs pointing backwards^as mentioned 
already above; the segments well marked with the usual impressed lines, parallel, 
in front of hinder margin. Spiracles small oval, nearly flush, whitish; those of 
segments 2 and 12 larger. Colour of the larva is brownish olive-green with 
a spiraoular, white, thin, somewhat interrupted line and a dark, sometimes inter¬ 
rupted, dorsal line; the paired bodies between segments 9,10 yellowish, large (in 
the male); the anal segment yellowish, the segments 3, 4 pinkish headed ; 
segment 2 nearly white; the sides of the body from spiracular line down lighter 
as well as the ventrum and legs. L. 20mm. ; B. 4mm. 

Pupa .—This is a normally shaped ohrysalis, fattest in the middle, blunt and 
square in front, pointed behind, .the head with the frons in a plane perpendicular 
to the longitudinal axis of body, the vertex in the same plane as segment 2 and the 
front slope of the thorax about 30o to that axis or slightly over, the frons rather 
prominently convex between the eyes, the eyes prominent rounded, the whole 
piece, including segment 2, quadrate, somewhat constricted behind the eyes, the 
margins of head and segment 2 straight; the thorax humped and broadly convex 
about 4x the length of s^ment 2, the apex about half way between front and 
hinder margin, the dorsal line sloping with segment 4 to segment 5 at a gentle 
angle; the pupa ccMistricted shallowly and rather conspicuously dorsally and 
laterally b^ind thorax the hinder margin of which is a semicircle curve, 
slightly produced (though not in the least angled) in dorsal lino, meeting 
the wings in a widely rounded, deep angle of about 60®, this angle limiting 
the somewhat convex lateral portions of segment 4 laterally and anteriorly ; 
segment 4 as long as segment 2 in the dorsal line : segment 5 rather shorter 
than 4 if anything, segment 6 twice as long ; segment 12 about os long as 
segment 2; segment 13 little shorter; segment 11 about equal 12; the 
cremastral (anal segment) a thick triangular piece, the sides concave, the end 
shortly square, the whole segment 2 X the length of 13, bent down rather 
strongly, the end set with short, dark-rusty, liooked shaftlels, the hinder 
margin with a central, quite large, semioircular depression that has its repro<iuc- 
tion, though slighter, on the hinder margin of segment 13; the doi'sal outline 
behind thorax straight as far as segment 9, then sloping to anal end ; the \’entral 
line straight to near the cremaster then bent down ; the abdomen fattest in the 
middle of pupa again after the constriction behind the thorax. Surface not 
particularly shining except on thorax, wings and head with segment 2 covered all 
over with a fairly dense coating of half-erect, very fine, whitish hairs that are 
as long AS segment 13 is long or somewhat less, except on wings and segmental 
membranes ; the bevilled edges of segments 8-11 sloping, the anterior (segment 
9-11) rather steeply, the posterior (segments 8-10) gradually, the former more 
roughly granulated than the latter though both are very finely so and all are 
delimited by a rather prominent angle from the rest of the surface ; the venation 
of the wing well-expressed ; the proboscis produced free beyond the wings to 
end of segment 12; the hairs on the head are also well developed, those on the 
eyes being particularly long. Spiracles of segment 2 indicate by a broadly 
eemielliptical, convex, dark red-brown, rugose surface with its base on the 
front margin of segment 3 and lying on the surface of that segment, facing 
slightly obliquely up and forwards, about as long as half the length of segment 
2—not quite; the rest of the spiracles broadly oval, red-brown in colour, very 
prominent, broadly truncated cones, of moderate size. Colour bright emerald- 
green toned down to glaucous by the clothing of hairs except on thorax, wings, 
and segments 1, 2; the wings whiter as w^ as the cremaster. L. 14mm«; 
B. 4mm.; H. 4mm. 

Habits —The egg, always single, is laid anywhere on the leaf or the 
leaf stalk. The young larva, when it first emerges, proceeds to the 
edge of the leaf where it turns over a smaD, triangular portion of 
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the leaf on to the top, coating the piece thus turned over with a lax 
cloth of ailk and fastening it down all round by a few strings or 
threads. It lives on the underside of this piece, lying with its head 
turned round on its side like the rest of the Sarangesa and Coladenia 
tribe that we are acquainted with. In all future stages this position 
of rest is adhered to. After the second moult it folds a leaf by draw¬ 
ing the two edges togetlier with web, often using withered leaves 
for the purpose ; sometimes, more rarely, even a leaf of another plant 
that may happen to be lying about or against the foodplant. It 
is always sluggish in its movements and dislikes the light at all times. 
The pupa is formed in a roomy cell, coated with silk, made of withered 
leaves of the foodplant or any other shrub or weed; and is attached 
by the tail with a loose body-band that is generally attached by an 
anchoring-thread to the roof of the cell as described for Badamia 
exclamcUimis, The foodplant is acanthaceous and may be either 
Asystnsia or Blepharis a8pern7mi, hath low, more or less herbaceous, 
weeds that are common in the jungles and regions of heavy to moderate 
rainfall from sea-level up to some thousands of feet. The butterfly 
flies low down amongst the bushes and grasses with a fairly fast, 
jerky flight and devious path; it settles with the wings spread out 
horizontally at all times and may be met with at all times of the yeai 
but is, of course, most plentiful towards the end of tlie monsoon in 
Bombay; it visits flowers frequently but never rises to any height 
above the ground. 

Genus 8.— T a pen a. 

Colonel Swinhoe gives the following:— 

Anle?ivce .-—Tho club moderately line, well-booked, often very much h ooke 
tbe tip acuminate. 

Palpi. —Porroct, third joint short and obtiiwely conical. 

Hind iihicB ,—With two paiiw of spurn, the male with a long tuft of blackish 
hair lying along its inner side. 

Forewing. —Vtiii 12 ends on costa hot ore erul of cell; discoeellulam sub-erect^ 
tho lower the longer; vein 3 emitted about one-sixth before lower end of cell, 
2 one-fourth from the base, cell a little leas than two-thiida length of costa, the 
costa evenly arched, apex acute, outer uiargin straight to vein 2 and inwardly 
oblique and slightly concave to tornal angle, hinder margin of similar length, 
nearly straight; some brown hairs at base -vctn few—and a short fringe along 
inner margin. 

Hiiid -Vein 7 from a little before upper end of cell; discocellulars and 

vem 5 faint, the lower discocellular the longer; vein 3 from close to lower end 
of cell, vein 2 from very little iiiAvarda ; costa highly arched in the middle, apex 
angular, outer margin sinuate and somewhat produced and angled at the end 
of vein 3, slightly concave above the angling, the wing somewhat square in 
shape; the base with longish, brown haiis as far out as middle of disc, with 
much longer hairs reaching httJc short of ti^rmen on hinder half, the abnominal 
margin with a thin, short fringe of brown hairs. Cilia concolorous with tho 
wings. 

Concerning egg, larva, pupa and habits see below. There is only 
a single species d propos of which Colonel Swinhoe notes : Elwes and 
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Edwardes have erected two species on account of some differences 
in the genitalia. They were not able to examine the genitalia of any 
Ceylon specimens, therefore cannot say how they differ from Burmese 
and Nilgiri examples. We have examined this species from different 
localities; we find that the size and shade of colour varies much in 
examples from the same locality and, for purposes of this work, it 
is impossible to recognise species that can only be differentiated 
by the examination of the genitalia of such male specimens. (Lepi- 
iopjera Indica, Vol. X, p. 60.) 

210. Tapioa thwaitcdi, Moore. —^Male. Upperaide :—^Dark-brown with a 
purplish tint. Fore wing. With two subapioal, semihyaline, white dots 
near the costa and, sometimeR, a very minute dot below them; an indistinct, 
discal fascia a little darker than the ground colour of the wing. The species 
varies in the shade of colour; in some examples it is much paler and more brown 
than in others, showing the fascia more plainly. Hind wing. Also with 
discal fascia, not visible in the darker specimens; a white semihyaline dot at 
end of cell, sometimes absent. Underside i — Similar but paler. Cilia con- 
oolorous with the wings. Antennas with the upper half of club dull*ochreous 
on the underside and a whitish streak below on shaft, the two sometimes one. 
the upperside pinkish; palpi brown above, ochreous below; head, body above 
and below and the 1^ concolorous with the wings. Female.— Upperside: — 
Paler with an ochreous tint. Fore wing. With three subapical spots, more 
linear and larger than in the male; a larger spot at the end of the cell with its 
inner margin extending upwards and with a dot between the extension and the 
oosta; a spot below it in interspace 2 rather larger and a dot outside at the base 
of intmpace 3 between the large spots. Hind wing. With a prominent white 
spot at the end of the cell. Underside t —Similar. Antennse as in the male; 
a white spot on each side of the collar ; palpi greyish-white^ with short, brown 
hairs and a white patch on each side below the eyes. Expanse : 40mm. to 45mm. 

The Kanara specimens are uniformly smaller, never over 35mm. in expanse. 
In the fore wing the dark fascia deciphers into a black spot towards base of cell, 
another outward in base of interspace 2 with a black mark across interspace 
1 below it a little inward; the large semihyaline two spots with black inside 
edges continued as two dark spots to inner margin; their outer borders also 
bladdsh-suffused, connected by blackish suffusion with the black-bordered 
subapical dots; a submarginal black-suffusion forming a band but interrupted 
broadly in the middle; in very dark, fresh specimens the whole of the outer 
disc from end of cell to this last submarginal band is suffused blackish. In the 
hind wing the markings decipher into a subbasal band, a medial band through 
end of cell and a poetmedi^d band of spotted appearance with the terminal 
margin darker also than the general colour. The tarsi of all legs are golden- 
ochreous; the palpi dull-ochreous in the male, ochreous-grey in the female. 

Egg .—^The general sTtape is that of a dome with 13 or 14 meridional, sharply- 
defined, tuberculate, white ribs or ridges on the surface which are more or lees 
broken at about oiie-quarter their length from the apex—some 7 or 8 that is 
thus broken, the other 6 or 7 continue up to the fiat, apical, 7 or 8 sided area, 
the ridges coming in at the angles; this flat space, and for some distance out¬ 
side it, IS punctuated by little raised white dots (shortened lines): the flat area 
its^ is bounded by a darker shade than the rest of the egg and has a central, 
white dot on it (the micropyle probably) and is about one-sixth of the whole 
diameter of egg in width; the surface between the ridges is nearly obscured by 
many tiny, very short, white, hair-fine, longitudinal, raised lines, about 
9 paiullel to each other between every two rilw near the top of the egg, just below 
the ** lid,*’ which lid is that portion of the egg above the break in the meridional 
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ribs—the interspaces between these tiny lines are broader than the lines them¬ 
selves ; hardly shining. Colour is green. B. 0* 75inm. H. 0*50mm. 

Larva .— ^The ehape of this larva is nearly perfectly spindle-shaped; the 
transverse section circular—except that, as usual, it is somewhat flattened 
on ventnim—with the anal end narrowly square; the 2nd segment just a trifle 
broader than the anal extremity, and much narrower than the head which is as 
broad and high as segment 3 at front margin; segment 13 is half the length 
of segment 12, a well-defined, transverse piece; the anal segment after it is a 
perfect trapeze with the extremity about half the width of the anterior margin^ 
the whole segment convex transversely, sloping at about 30® to the longitudhial 
axis dorsally, overhanging the anal claspers and low on the resting surface; 
segment 13 lias the same dorsal slope; segment 12 is over three-quarters the 
length of 11 ; all prolegs and legs are small, short; the body is slightly flanged 
along the dorsoventral line and is by far fatter in middle than anywhere else. 
The head is large and exceptionally flat, hardly convex on face, very broadly 
heart-shaped, broader tlian high, nearly straight across the vertex except for the 
very alight, shallow, central sinus; surface reticulated all over with comparatively 
broad, flattened, shining lines, the cells or interspaces being dull, greyish and,, 
of course depressed between the lines; the cl5rpeu8 is triangular, apex acute, 
about one-third the height of face; the false clypeus moderately broad out¬ 
side it from just below the middle, a band with convexly curved (outwai*ds> 
margins, apex acute, reaching half the height of the face, the surface also reti¬ 
culated ; labrum transverse, rather short, light in colour ; ligula broadly kidney¬ 
shaped, rusty with darker ends to the broad, deep, frontal sinus; antennal, 
basal joint light as also the second; mandibles large, strong, broad, light- 
orange, the ends dark and quite entire (without teeth); the ejes arranged rather 
abnormally : numbers 2, 3, 4, 6 in a quite straight line, number 1 a little behind, 

1 to 4 all equispaced, rather close together, number 6 twice the distance from 4 
and number 5 behind 4, on a level with it and further away from it than 4 from 
3 for example, all dark coloured; the colour of the whole head soiled orange 
with a moderately broad, marginal, dark-brown band from the eye-circle up 
each side and over the vertex, another, less broad, behind limiting the foramen 
or where the body tits into the head. Surface dull and quite destitute of hairs 
of any description, the segments well marked and the few impressed lines in 
front of hinder margins punctuate occasionally dorsally. The apirades extremely 
small, in depressions; those of segments 2, 12 larger; all whitish and broadly 
oval. Colour of the whole larva chalky-white with a slightly bluish shade^ 
opaque, the segment-margins and impressed lines showing thinly dark. L. 
24mm. at the most when stretched, and B. 4mm. and slightly over at middle. 

Pupa. —The general aspect is stout, the anal end pointed, the thorax humped, 
the hoad-piooe, consisting of segments I and 2, quadrate, the vertex of head 
with segment 2 and the front slope of thorax in a plane at about 30® to the 
longitudinal axis of the pupa; the frons in a plane at right angles to that axis, 
produced out into a porrect, sliglitly upturned, conical, rugose-surfaced beak 
which is as long as the head-vertex ; segment 2 a transverse piece not as long as 
the head and with the front and hinder margins quite straight, parallel to 
each other; shoulders somewhat prominent but evenly rounded, the dorsal 
outline of thorax convex, gradually rising from front margin to about one-quarter 
before hinder margin, then desc^ending to segment including segmetit 4 in the 
gradual descent; the hinder margin of thorax a short parabolic curve meeting 
the wing-lines in a broadly rounded, deepish angle of something over 45® ; 
segment 4 dorsally slightly longer than 5; segment 5 about half segment 6 ; 
pupa broadest at middle but very nearly the same breadth there as at should 
ders, highest at thoracic apex; (lorsal line of abdomen straight, ventral line 
slightly convex ; segment 13 a transverse piece disappearing on the sides of tho' 
pupa, convex longitudinally, shorter than segment 12; segments 11, 10, 9 alsa 
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about equalling 12: segment 14 with a short, trunoate-oonioal basal portion 
produced into an equally long, nearly perfectly oblong cremaster with tiny 
booked shaitlots as its extremity, the whole segment equal 13 + 12 in length ; 
both 12 and 13 with a slight sinus in the dorsal line on their hinder margins: 
proboscis reaches just to the ends of wings; the antenuce about three-quarters 
the way; the cremaster is only very slightly bent down. Surface shining, 
thinly transversely aciculate all over except on wings which might be said to be 
minutely granulate; the segments all w^ marked; the bevilled edges of seg- 
men is 8-11 hardly existing on hinder margins of 8-10, sloping and quite well 
developed on the front margins of 9-11; both maigins of segment 13 rather 
suddenly raised from 12 and 14, hinder margin of thorax rather suddenly higher 
also than the adjacent surface. Spiracles of segment 2 are slits, linear, betweeu 
segment margins 2, 3 bordered by dull-white, broadish bands on each side 
which are differentiated from the surrounding surface only by being dull instead 
of shining, about as long as segment 2 or only slightly less; the rest of the 
spiracles small, oval, dull, opaque white. Colmr waxy looking white with a 
translucent greenish tinge on wing^, thorax and hijad ; the only colour about 
being the reddish crcmastral hooked ghaftlet><. L. 18 mm.; B. 4‘5mm. 

Habits ,—The eggs are laid singly on the young shoots ; the egg larva 
after emerging turns over a long section of the edge on to the top, 
parallel to the midrib, the section adhering, by a narrow stalk left at its 
middle, to the leaf: the larva lives uj>side down on this turned-oven* 
piece coating it with silk. When full grown it places one leaflet over 
another nibbling pieces out of the edge all round. The change to pupa 
takes place in such a cell and the chrysalis is attached by the tail and a 
body-band inside. The cell is always rather laxly lined inside with 
silk. The larva is sluggish and does not like the light and lies in its 
cell with the head turned round on the side as often as not. The 
places chosen for oviposition are generally shady, out of the sun and 
the leaf is always a yoimg one. The larva lives on young or youngish 
leaves at all times. Often there are many eggs laid on a single tree 
or bush and banks and the sides of nallas are favourite places. The 
imago is a strong flier, rises at times high up in the air, is moderately 
fond of flowers and has a jerky, devious flight. At all times it rests 
with the wings horizontally extended, always slightly bent down 
at the ends. The foodplants are DaJhergia latifolkt, the Rosewood 
or Blackwood or Shisam found all over Western India, Dalbergia 
tamarindifolia and ruhigivosa, both large climbers of the Western 
Ghats. Sumatra, Borneo, Ceylon, South India are given as the 
distribution. It is very common in the North Kanara District of 
Bombay and is met with in the vicinity of Dharwar town so that it 
is more than f)robable it is to be found wherever there is a rainfall 
varying from !J00 inches to 30 inches wherever its foodplant is to be 
found, either at sea-level or 3000'. 


Subfamily (2 ).—Heuspeuiin^. 

This is a somewhat unsatisfactory subfamily but forms the best 
intermediary group between the butterflies with horizontally spread 
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wings when at rest and those with wings held perpendicularly 
closed over the back, that is between the Celcenorrhince and the 
Ismeneinoi. Colonel Swinlioe characterises it as under: — 

AyiUnna;, —(lub robuKt, moic or less straight, carved in Tfuinaos and 
CarcharoduH. Sulx'rect, the third joint blunt. 

Hind Two })air« of spurs, the upper pair very minute in Thanao$ and 

Carcharodas. 

Fore toing .— Vein 12 ends on the costa before the end of the cell; disoo- 
cellulars suberect; vein .3 a uses shortly before the lower end of the cell, 2 from 
before the middle; the cell is about two-thirds the length of the oosta. 

Hititl wing .—Vein 7 arises just before the upper end of the ceil. 3 from just 
before lower end, 2 from the middle— in CarrkarodiiM a little more inwards, in 
Thanaos a little beyond the middle. 

And he informs us also (Lepdopttra Itidica, \ ol. X, p. 95) of some 
interesting facts concerning the group :— 

In this subfamily we put Hen perm, Fabricius ; Spialia, Swinhoe ; 
Pyrgm, Hilbner: Caroeharodus, llubucr; Thamms, Boisduval; and 
Gomalia, Moore. 

The first three were put by Wahson into sections under Hesperia. 
but he himself states that it is u. genus that wants splitting up. 

‘‘ Species of the first three genera are distributed all over the 
world, except in the Australian region; Thanam and (.^archarodus are 
palicarctic, Gomalia apparently confined to South India andC’eylon. 

“ Doherty says that tlie eggs are small, hard, seven-eighths as high 
as wide or even liigher, coristricbsl at base, with wide scalloped 
anastonosing ribs, remarking that this group is very distinct and in¬ 
cludes Hesperia and Gotmlia. 

‘‘ The life history of typical Hespena is well known, the type 
walva\ Linnaeus, being a common English species ; for the life his¬ 
tory of (jalba, Fabri(‘ius, the type of Spialia, we are indebted to 
Davidson, Bell and Aitkeii : tlieir habit> (»i hie are very different.'’ 

We know that the eggs of Hesperiu nmlva: at home in England 
(The Grizzled Skipper) and thos*- of Thmuos (ages (The Dingy Skipper) 
are dome«shaped and strong!} ribbed with some 20 smooth-backed 
ribs with cross-rays lietwcen them that arc much finer and lower. 
Those of Hesperia (Spialm. Hw inh.) galha are exactly of the same type 
also. But that of Gotmdia is very different in sculpture though more 
or less the same as will be seen if a reference is made to its description 
below under Gomalia albofascuita. The larvae of Hesperia and Spialia 
are very similar, those of Thanaos and Gomalia have more or less 
naked heads, thus different from the others which have a clothing of 
long, more or less erect, blackish hairs ; all the heads are, however, 
round, rather bullet-shaped. The pupa? of all of them arc somewhat 
alike, having largi?, spiracular expansions to the spiracles of segment 
2, a well-formed, more or less triangular (^remaster, the thorax humjied, 
the colour green or yellowish. The habits of the larva? of Hesperia, 
Spialia, Gomalia are similar in the matter of manufacture of the cells 
and the caterpillars’ way of lying in them ; the pupation offers no 
12 
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great difference of method in the various genera—^that is in the three 
that are known in India; Thanaos tages at home seems to make a 
different sort of cell to the other three. In the matter of habits of 
the butterflies themselves there are important differences in the way 
the wings are held in repose. Hesperia (Spialia) hold them perpen¬ 
dicularly over the back as do all the Ismeneince, Pamphilinw, 
Erynniivi', See, that come after them in classification. Thanaos, 
according to available information, rests with the wings penthouse- 
wise like most moths. Gomalia assumes both or either of these 
positions indifferently as will be seen imder that insect further on. 
They all agree in that the larvae feed only upon dieotylcdonous 
plants. The butterflies are all quick in flight, frequent low herbage 
and live in the open country and, in India, always, with the exception 
of Spialia gedba (Hesperia galba), at levels above 2,000 feet above the 
sea. //. galba is foimd at all heights, even along the sea-shore. 

Genus 9.—^Hesperia. 

Quoted as under, following Swinhoe in Lepidoptera Indioa, Vol. X :— 

AnUnnoB ,—Less than half the length of oosta of fore wing, the club robust 
arcuate, blunt at tip, with no terminal crook. 

Palpi —Subereot, second joint laxly clothed with longish scales, third 
joint slender, blunt, almost concealed by the scaling of the second. 

Hind Hbice, —With two pairs of spurs; no tuft of hairs in male. 

Fore wing, —Vein 12 not straight but slightly recurved before bending up to 
the costa, ending tliere some distance before the end of cell; discocelluars sub¬ 
erect, the lower the longer, vein 3 emitted a little before lower end of cell, 2 from 
a little before middle; cell a little less than two-thirds length of wing; oosta 
arched at base, then nearly straight to apex, the apex and outer margin 
evenly rounded ; no costal fold. 

Hind iving, —Vein 6 emitted quite close to the upper end of cell; discocel- 
lulars and vein 5 very faint; vein 3 from immediately before lower end of cell, 
2 from a little beyond the middle. 

Swinhoe has the following genera, based mostly on male characters 
of wings and legs 

A. Male with no costal fold to fore wing . Pyrgua, 

B. Male with a costal fold to fore wing. 

a. Male with a pair of scabbard-shaped, scaly and hairy 
appendages springing from the breast posteriorly 
at base of hind legs and about one-third the length 


of the abdomen. Hesperia, 

h, Male without these appendages. 

Antennae with the club absolutely blunt in both sexes. 

W’ings on the upperside spotted all over with numerous 

white spots. Spialia, 

6” Not so. 

Hind wing dark-brown, immaculate. Thanaos, 

Hind wing with white band . Gomalia, 

Antennae with club minutely apiculate. Carcharodvs, 


Only Spialia —^Which will be called Hesperia —and Oomdlia need 
trouble us here. But it is interesting to know from Colonel 
vSwinboe that “ Lang says that the position of the wings of Hesperia 
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cashmirensis during repose is different from that of the butterflies 
of any of the other families, the hind wings being held in a horizontal 
position, the fore wings only half erect; the wings are never closed 
perpendicularly over the trunk, the inner margin of the hind wing 
is not deflect^ but is thrown inti> a slight fold, so that there is no 
canal for the reception of the abdomen.” This gives another posi¬ 
tion for the wings in the family. Of course Hesperia (Spialia) gaJba 
often parts the wings too when hashing in the sun, keeping the hind 
wing nearly horizontal while the fore wings are half opened; it has never 
been observed that the hind wing was anything but quite horizontal 
although the fact that it was may have been taken for granted. It 
may possibly be held as for Hesperia cashmirensis. 

211. H«tp«ria gidlia, Fahrtciua — PJ.M., tigs. 80 cT, 80a 5.— yiaXe^Vpperaide — 
Black with slight olive tint, spotted with white. Fore wing with three spots in 
the cell, snbbasal, medial and terminal; a spot on the submedian vein below the 
snbbasal spot ; a disoal series of eight spots commencing with three that are 
snbapioal and close together from near costa in interspaces 6, 7, 8, then two 
toge^er in 3 and 4, the lower the larger folIowiKl by two larger and more or lees 
conjugated a little inwards in interspaces 2 and 1 and one still further in on the 
snbmedian vein; a complete submarginal series of small spots, one in each 
interspace 7 to 2 and two in 1; four short, white streaks on costa between middle 
and apex; there are a few white scales at base of the wing spreading along costa 
and inner marginal area for some way; inner margin with short brown hair 
fringe. Hind wing with a snbbasal white spot in (^ell, a large, somewhat quadrate 
white spot at the end of the cell with a smaller one below it m interspace 2 and 
a still smaller one above it interspace 6; a submarginal series of small spots 
from anal angle becoming obsolete upwards; some longish grey-whitish hairs on 
hinder part of wing and a short, white fringe on abdominal edge. Cilia of both 
wings checkered black and white, [/nderstde :—Grey of a shade variable with 
the locality and with a certain area of fore wing nearly always brown ; the hind 
wing always very much greyer. Fore wing with the spots as above but larger, the 
apex, inner margin and costa rather broadly grey, the rest of discvory much 
lighter brown than the upperside, all the spots similar, perhaps a little larger. 
Hind wing with the abdominal fold bluish-white; three subbaeal spots in cell, 
interspace 1 and interspace 7, this last with even a further one indicated in 8; 
the spot at the end of the cell forming part of medial, transverse whitish band 
with irregular margins from costa to abdominal fold; submarginal spots as on 
upperside; the ground colour of the hind wing is often ochreoiis brown of a greyish 
shade due to a thick overlaying of the brown ground colour with very light brow- 
nish-ochreous scales ; the edge of abdominal margin with a fringe of white hair. 
Antenna brown above spotted with white, the club sometimes tipped chestnut 
but pure white below with most of the club chestnut; palpi, head and body above 
ooncolorous with wings, the abdomen banded with intersegraental, narrow bands 
of grey; beneath everything white including legs. Female. Usually darker 
than the male, markings similar, the spots of upperside often smaller. Expanse 
up to 25mm. 

JPw .—Dome-shaped, perfectly roimded on top where, centrally, is a depressed 
micropyle. Surface shining and covered with small, 0*0.5mm. X high tubercles, 
irregularly hemispherical in shape and arranged in meridional lines: 20 or 21 
•uch lines all round the egg, only about 8 actually reaching the circumference of 
the mioropyle-depression, all the others shorter. Colour pale grass-green with the 
tubercles whitish; on the whole the meridions are very regular though not quite. 
B.0*7mm.; H. 0*5mm. 
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Larfti ,—The bod.y is in sJuipe somewhat like a spindle, the anal end somewhat 
narrowly rounded and held rather high off the surface, the olaspers being perpen* 
dicular beneath it, short; fattest in the middle decreasing in width to both ends 
about equally, segment 2 much narrower and lower than head, orange-brown of 
a light shade with a transverse, narrow, black collar nearer hinder margin broken 
by a light, thin, dorsal line ; legs and true legs short; Jiead comparatively very 
large, round, deep, rugose, shining black, covered with fine, close, light yellowish 
fur on the face and set with very long (comparatively), erect, black and white 
hail's (some are longer than the head is broad) some of the black ones being 
longest and stout, thickening to their extiemities ; the front of the face has only 
short, white hairs, longest about the mouth-opening; clypeus hidden by the 
fur ; labrum and b'gula orange-brown ; mandibles black. Surface of body covered 
fairly closely with tiny, white, truncated-concal tubercles (say 26 to each 
transverse row from the dorsoventral margin on one side, to that of the other 
side) each ol which beai-s a long, white or brown, erect hair, the brown ones con- 
finetl to the front part of the body; the segments are well-marked and there 
are the usual, transverse, parallel, depressed, fine lines to each segment, in front 
of and parallel to the hinder margins. Spiracha broadly oval, small, brown- 
yellow in colour, flush ; those of segments 2 and 12 much larger. Colour glaucous- 
green with a darkish, dorsal, pulsating line and a whitish, spiracular line. L, 
16mm.; B, 4mm. 

Pujia. —Stout, in shape more or less cylindrical from shoulders to end of wings, 
then conical to end ; the head-piece square broader than long, slightly “ bossed” 
between the eyes which are themselves prominent, the vertex convex; segment 
2 long, convex; thorax slightly humped and evenly convex; shoulders evenly 
rounded ; a slight constriction behind thorax ; the body is fattest at middle and 
slightly broader there than at shoulders ; the abdomen curved down ; cremaster 
transversely convex, short, square, hollowed out ventrally, narrow, set with a 
dense tuft of hooked shaftlets at extremity; from fore-end to end of wings is 
about two-tliirds the total length of pupa; hinder margui of thorax nearly a 
semicircle meeting the wings in a broadly-rounded, deep angle of about ^ . 
Surface, all except the wings, covered with long, white, fine haim. densest about 
eyes and on head ; all the segments well-marked; the hairs are all about as long as 
segment 2, appressed more or less to surface; the proboscis reaches free beyond 
the wings only very slightly. Spiracles of segment 2 have large expansions 
oval, convex, transverse, standing out from surface of the thorax, dark chocolate- 
brown m colour witli a slit down the middle; the other spiracles small, oval, light- 
brown in colour, more or loss flush with the surface. Colour of body greenish- 
yellow or light yellowish-green ; of thorax, wings and head, green ; of cremaster, 
broTO : suspensory hairs or shafts bright golden. L. I2'5mm.; B. r»mra. H. 
nearly equals breadth. 

The larva doubles up part of a leaf on top or underneath, 
fastening it down tightly all round and lijung the inside thickly with 
silk; before turning into the pupa makes a strong cell by lining 
the inside still more thickly. Of course it changes the cell as often 
as necessary during growth to suit its size—it always fits the body 
fairly closely. The pupa is covered all over with a white, creous 
powder excreted by the larva. The pupa is attached by the tail very 
strongly and seems to have no body-band. The larva rests inside 
with its head turned roimd on its side. The egg is laid on leaves, 
stalks, shoots or grasses near at hand. The foodplant is WaUheria 
indica {SteraUiacece), a low, often inconspicuous weed, growing flat 
against the ground amongst the grass; although it does grow erect 
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where opportunity ofEcrn. It is common throughout the coimtry from 
the sands of the sea-coast to the open plains of the Deccan, fields, 
grass-lands, all places. The little larva is very sluggish in its move¬ 
ments and does not like the light although inhabiting the sunniest, 
openest situations. The butterfly flies fast and keeps to the ground, 
being fond of flowers and the simlight. It basks on the ground or 
leaves close to the ground and, when doing so, keeps the wings open 
half-way, the fore wings in a different plane to the hinder ones which 
are generally held nearly horizontal. At night it rests on grasses, flower- 
heads, &c, with the wings closed over the back and may be caught 
with the fingers in the early misty and dewy mornings when numbed 
with the cold. When flying it is very dillicult to see as the checkered 
grey and black blends well with the sunny groimd and grass-shadows : 
besides, it is very small and quick, although it never flies very far. 
It is more difiicult to see, even, than the smallest of the Indian skip¬ 
pers, Aerontachm which is dark-colounul and not nearly so marked— 
indeed it is not at all protec^tively marked. The habitat is India, 
Ceylon and Burma, and it is found in regions of heavy rain and in 
the driast places where the rain is slight; in hills and plains, in forest 
or open country at all elevations. Swinhot* says “ Recorded from 
the Chin Hills by Watson, and Pungadaw, nf)per Burma ; by Manders 
from Fort Stedrnan in the 8han States ; it is a common species through¬ 
out India and Ceylon and has been recorded from many localities; 
we took it at Poona, Bombay, Mhow, Karachi and have it from 
Ranikhet, Kumal, Raipur, Madras, Kandy and the Kluisia Hills 
and it is in the British Museum also from Barrackpur near Calcutta, 
Ganjam, Ootacamund, the Shan States and Burma. We cannot 
separate Pyrgus evanidus, Butler (Swinhoo. places this insect in the 
genus Pyrgus)^ from galJba; his type from the Habb River, just out¬ 
side the Sind border, was taken by us: it only varies from gallni in 
its smaller size and in having the white, discal band of the hind wing 
on the underside more or less broken up; in gnlha it is complete; 
we took many examples of both sexes of eoanidus in Sind, all in mid¬ 
winter; it is undoubtedly the extreme cold-weather form of galha, 
Yerbury took it at Campbellpur in the cold weather. Our figures of 
the larva and pupa are from Davidson’s original drawings, bred at 
Karwar.” 

The insects are represented on Plate M, figures 80 and 80a, male 
and female respectively. They are fairly good but the female is too 
red on the underside as usual. The red dot at base of fore wing at 
inner margin should not be there. The abdomen of the male is too 
black. 

Genus 10 .—Gomalia. 

According to Swinhoe characterised as under:— 

AnUnnoB .—With a somewhat slender club, blunt at the end, no terminal orook 
or sign of one, not half the length of oosta of fore wing. 
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Palpi.-^Snhereot, Beoond joint dothed with longith scalest the third blunts 
more or lees concealed by the hairs of the second. 

Hind tibicB .—With two pairs of spurs, more or lees of equal size, the terminal 
ones thicker; fringed lightly with longish, white hairs in both sexes on the out* 
side. 

Fore mng »—Vein 12 ends on costa well before ^d of cell, 11 at end, level with 
it; discoceilulars subereot, the lower very slightly the longer; vein 3 emitted 
before lower end of the cell at a distance from and about equal to lower disoooellu- 
lar; 2 from before middle; cell a little more than two4^rds the length of costa^ 
costa slightly arched, apex subacute, outer margin evenly convex, shorter than 
the inner margin which is nearly straight. The surface of wing covered with 
decumbent, white hairs fairly closely, the inner margin with a short fringe of 
them. Male with a costal fold. 

Hind wing ,—Vein 7 from close to upper end of cell, 3 close to lower end ; 
discoceilulars and 5 very faint; costa lightly arched at base, outer margin 
evenly rounded ; hinder half of wing clothed with long, greyish-white hairs 
and fringe of similar, shorter ones on edge of abdominal margin. 

There is only one species; descriptions of egg, larva, pupa and 
habits win be found below. 

212* Gomalia albofssciata. Moore, —^Maie. UpperMt, With the ground 
colour brownish olive-grey. Fore wing with a basal blackish-brown band and 
an antemedial darker band, the latter with its outer margin limited by a thick, 
black line which extends from the subcostal vein to the submedian vein in an 
outward curve, the portion in the cell edged by a semihyaline somewhat lunular 
mark closing the cell; a semihyaline, yellowish-white spot at the base of 
interspace 3, another inwards below it in interspace 2, almost touching the one 
in 3; a curv^ series of three contiguous, subapical, semihyaline similar small 
spots in interspaces 6, 7, 8 and, sometimes one still smaller below in 5 with a 
rather large dark, quadrate patch on costa limiting the series inwards; a similar, 
but smaDer patch at apex of wing ; a larger dark patch at middle of outer margin 
extending triangularly inwards to the spots in interspaces 2 and 3 and bordered 
by a whitish shade; another brown patch at tomal angle, longer, extended along 
imaer margin then along outer, also bordered whitish above; the hair-covering 
and fringe along inner margin as for genus. Hind wing darker than the fore wing, 
brown with a broad, white, medial band from vein 7 to the abdominal fold and 
a white subbasal mark in the cell on the nearly quite black basal third of the 
wing; a black band bordering the white, medial one outside, narrowing upwards, 
bordered in its turn by a whitish shade beyond which the terminal portion of 
surface is black with a grey wash at tomal area and a white, terminal patch at 
end of vein 5 ; longish grey hairs clothing the hinder half of wing, the abdominal 
margin-edge fringed white. Cilia of fore wings brown with some grey scales; of 
hind wings nearly pure white except at anal angle where they are brown and grey. 
Underside : grey. Fore wing really brown overlaid with grey scales which become 
brown outside the cell and below it except for the intemomedian interspace 
along the iimer margin which is white extending somewhat up into the sub- 
median interspace, right up to vein 2 in a quadrate patch under the semihyaline 
spot in interspace 2, a bit inwards of it; the semihyaline spots as on upperside, 
silvery; but none of the other markings. Hind wing; also brown overlaid with 
whitish scales and with white hairs in the cell; the subbasal cell-spot and 
broad medial, white band present, the latter extending right up to the costa, the 
cell-spot join^ to another white spot, a bit outwards of it, in interspace 7; the 
abdominal fold blue-greyish, the anal angle with a short, white submarginal band 
limning up from it and the white patch on outer margin between veins 4 and 8 
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just indioated. Female. Lai:ger, lightei* ia colour above and below. Fore 
wing above is similar to that of male, the hind wing also. Underside ; With 
grey decumbent hairs in cell and along costa above cell not found in male; mark- 
ings similar to male, larger in both fore and hind wing. Antennae ooncolorous 
with wings above, speckled with white on the shaft but with the club blacky 
white below; body and abdomen conoolorous with wings, above, white below, 
the abdomen with light intorsegmental bands; palpi with third joint ooncolorous 
with wings, white below. 

Eyg, —Is peculiar in the sculpture. It is dome-shaped, somewhat depressed 
rather loss than twice as high as broad. The surface is rather dull and occupied 
by coarse, somewhat irregularly-rounded prominences, or knobs of considerable 
size; occupying the top of dome is a lid, circular in shape, quite half the diameter 
of the whole which opens to allow the little larva to emerge; this lid is composed 
of six very broadly-club-shaped convex prominences surrounding the micropyle- 
surface in the centre which is also circular and takes up the central third of the 
hd, the narrow ends of the club shaped prominences touching each other round 
this surface; surrounding this lid is a series of circular (more or less) prominences 
to the number of twelve, the series not quite regular, very nearly touching the lid 
prominences ; outside this is another series of lather more knobs and beyond that 
another, three in all. When the larva is ready to come out it eats away the 
intervals between the clubs, leaving thorn quite intact and connected by the 
micropyle-surface; this lid, then a star-shaped piece with six broad rays, comet 
away, allowing free egress. The colour of the egg is white when first laid be¬ 
coming reddish-orange later on with the rays and knobs always white and con¬ 
cealing most of the ground colour. B. about 0*90mm.; H. about O'fimra. B. of 
lid about 0. 3mm. ^ 

Larva. — Shape is more or less the usual shape of all skippers : the transverse 
section a circle flattened on the ventrum; the anal end is narrowed from behind 
the middle of body to extremity, tlie 13th segment being apparent, as along as 
half the 12th and divided into two parts by a line transverse to the body ; 
the anal segment is nearly semicircular in outline and overhangs the anal 
prolegs slightly : the curve is very even and the edge thin, the dorsal slope being 
about 3(18 to the longitudinal axis of the larva; the thickest part of body is just 
before the middle whence it thins gradually to segment 3, segment 2 being still 
narrower, the head about the same diameU‘r—perhaps slightly less, the neck 
short but distinct, the head being certainly broader and higher than it; the 
prolegs and anal claspers are short and held well beneath the body as in all butter¬ 
flies, the true legs also rather short. The head is rather broader than high, 
otherwise nearly circular and has a shallow, very broad and gradual vertical 
sinus or curve dividing the two lobes ; the olypeiis is triangular but hardly notice¬ 
able, being one with the rest; face rather flattened ; surface of head hexagonal- 
celled rugose minutely, hardly shining, covered all over fairly densely with 
erect, plumose, brownish, short hairs, nearly wanting on the vertex of the head 
and simple on clypeus ; the labrum is shining, short, transverse, the ligula also 
short, broad, shallowly sinuate in middle anteriorly, both the same colour as 
the whole head though the labrum in some lights looks lighter; the colour of 
head, antennal joints, eyes, all very dark red-brown, nearly black. Surface 
of body dull, transversely thinly lined near margins of segments, the segments 
not at all constricted; the whole covered all over with small, densely disposed 
(not enough to hide the skin in any way), fine, white translucent, erect hairs 
which arc branched into 2 and 3 short branches at their extremities , besides a 
fringe of longer, soft, erect also moderately plentiful hairs along dorsoventral 
margin, densest and longest on anal s^ment; all quite distinct under a lens and 
each rising from a minute colourless tubercle. Spiracles very small, roundly oval, 
light soiled yellow, those of segments 2 and 12 much larger. Cohur soft villooi. 
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looking white with a greenish shade and indications of a slightly darker dot^sal 
line; ventrum, l^s and proiegs light green; segment 2 is nearly smootli except 
for the lateral posterior portions. L, 20mm.; B: 4mm, 

The penultimate stage is the same; the antepenultimate has a thin, black 
collar across middle of segment 2, transverse; the one before that has the whole 
of segment 2 black ; the egg-caterpillar, again, has the thin, black collar. 

Pupa. —Is an ordinarily shaped little chrysalis broadest just at shoulders, the 
same breadth practically continued to segment 7 middle, after which it decreases 
gradually to segment 9 and more rapidly afterwards to the pointed cremastral 
end ; circular in transverse section in all that portion (from shoulders to segment 
13); segment 12 equalling 11 in length, segment 13 being half the length of 12 
and the anal segment a broad, short triangle with the apex produced into a 
dorsally and ventrally flattened, somewhat down-curved, parabolic piece, half 
as broad as the posterior margin of segment (or anterior margin of segment 13), 
the apex of parabola or end of pupa set with a bimch of golden-brouTi, hooked 
shaftlets which are half as long as the segment, by which it is attached to little 
pad of laxly-8p\m, white silk. The front of the pupa is broadly blunt, formed of 
the lowly and broadly rounded or convex frons of the hea<l between tlie some¬ 
what prominent eyes of which only the top portions are narrowly visible from 
above and separated from each of these by a minute, sharp sinus; the lateral 
outline to 8houldei*s being formed thereafter by the outline of these eyes further 
back and a small portion of the front of the thorax, for the head ih somewhat 
bowed and the frons low, so that the dorsal and ventral head-surfaces are separa¬ 
ted only by a low bit of the frons which is in a plane at right angles to the longi¬ 
tudinal axis of the pupa; the change from the ventral aspect and from the 
perpendicular frons to the vertex is of course gradual and rounded; the vertex 
of head is rather broad between the eyes and, chiefly, between the bases of tht 
antennie, it is in a plane at about 45^ to the longitudinal axis and segment 2 
and the front half of thorax are also similarly inclined; segment 2 is rather 
short, only moderately convex transversely and straight along both posterior 
and anterior margins (t.c„ these margins are quite parallel to each other trans¬ 
versely across pupa); the thorax is very moderately humped (convex longitu¬ 
dinally, and transversely) liighest about the middle (may be a little before) 
which is the highest point of the whole pupa, thence gently sloping to binder 
margin which is a somewhat broad parabolic curve meeting the wing-line 
in a very broadly rounded, rather deep angle of 45^ ; the visible part of segment 
4 thereafter is, in the dorsal line, the same length os segment 6 and this latter 
is somewliat shorter than segment 6; indeed segments 6-11 are about equal in 
length; the ventral line is straight from head to near the ends of wings where it is 
very slightly convex, then slightly concave to end, as the end is soraewiiat turned 
down ; the proboscis is free at its extremity from the end of wings t-o near the 
hinder margin of segment 9, the wings themselves being slightly produced at 
their apices : the proboscis is stout, very slightly broadened towaid extremity 
and then somewhat bluntly pointed. Spiracles of segment 2 are large, oval, very 
prominent raised perpendicularly from thorax-surface on hinder margin, slightly 
convex transversely and longitudinally on front face, the colour light brown with 
the hinder margin black; the rest of the spiracles are small, oval, convex, light 
brown with black central slit. Surface of pupa is somewhat dull, aoiculate- 
striate very superflcially on thorax, rather distantly, minutely pitted on abdo¬ 
men, more or less smooth on wings, shining on segment 14; the whole surface 
except wings and the major part of cremaster, covered with short, erect, fine 
nearly white, sometimes minutely bifid hairs all over; this again all powdered 
with a white cereous powder more or less thickly. Colour very light, dead- 
yellow somewhat flushed brown on dorsum of the whole pupa, darkest on 
•egments 1-3 ; the end of proboscis dark-brown; the cremaster soiled, lightisu 
brown*orange. L« 12mm.; B. 4mm. 
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Habits. —The egg is laid on the top surface of a leaf, not neces¬ 
sarily a particularly young one; the little larva eats the lid free and 
goes to the underside of the leaf at once where it cuts itself a small, 
nearly round cover from the edge, leaving it attached at a point 
on the edge and turns it over onto the underside. It fixes this down 
and lives under it, coating the inside with silk laxly and eating in 
the immediate neighbourhood. In the next stage it cuts a much 
larger, more or less square or oblong, piece 1‘rom the edge inwards 
and turns it, generally, onto the uppersidc, living underneath and 
coating it with silk as usual, after fastening it down all round. 
Finally it doubles a whole leaf sometimes. None of the fixing-down 
after the first cell is particularly tight. The j)upation takes place in 
a more tightly-woven and strongly closed cell, often made of young 
leaves which wither and fall or get caught up somewhere; so that, 
presumably, the cell is as often as not made amongst withered leaves 
or in a withered leaf. 

One egg was found on .. .. .. .. 8th June 1916. 

Larve emerged therefrom .. .. .. 10th ,, „ 

Changed into second skin .Tith „ ,, 

Changed into third skin .. .. .. .. 14th „ „ 

Changed into fourth skin .. .. .. I8th „ „ 

Changed for last time .. .. .. .. 24th ,, ,, 

Pupated on the.:3rd July 1916. 

Butterfly emerged on .. .. .. .. 16th ,, ,, 

giving about forty days for a generation. The larv© are shy of a 
very bright light and, in consequence, feed in the immediate vicinity 
of their cells on the leaf upon which it has been made. They are 
not particularly sluggish and sit in the cell at rest with the head 
turned round on the side. The butterfly flies quickly and in spas¬ 
modic starts and jumps so to speak ; it settles on a leaf and is gone. 
It appears to fall off or jump off but that is about all that can be 
seen. It visits flowers in the mornings and afternoons. During the 
day, in the intervals of flight, it sits with the wings raised half way 
between the horizontal and perpendicular, the upper half of fore 
wing, the apical part that is, bent down slightly, the fore wing nor¬ 
mally separated from the hind wing. In the mornings and evenings, 
when resting, the wings are generally held horizontally out, the 
costa of the fore wing at about 45® to the axis of the body or, in other 
words, the fore wing covering the hind wing partially. It has been 
observed resting at nights with the wings held perpendicularly over 
the back as in Parnara, Ila-sora, &c. The foodpJant of the larva is 
malvaceous and it has always been, so far, AbulUon indiowm. Sweet, 
a common weed all over the Deccan, in the Plains country. The 
insect is never found in the jungles or liills being apparently confined 
to regions of light rainfall above 2,000 feet level in Bombay. It is 
common in Pharwar, Poona, Khandesh Districts. Swinhoe says the 
13 
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type came &om Ceylon; that it exists at Karachi in Sind and h( 
took it at Poona and has it from Madras and from Quetta; Evam 
records it from the Palni Hills and Moore from Kangra. He sayc 
it is a scarce species, though widely distributed within India, Ceylon 
and Baluchistan. 


(To he continued.) 



947 


BIRDS’ NESTING WITH A CAMERA IN INDIA. 

By 

Captain R. S. P. Batks. 

Part I. 

(With 6 [dates*) 

The Sind and Liddab Valleys, Kashmir. 

It was towards the end of June 1920, that I left Srinagar by tonga in time 
to reai’h Gandorbal at the mouth of tlie Sind Valley before tiffin. After this 
having arranged pony transport for the next morning, 1 went out into the rice 
Helds to look for nests of the Northern Ruddy Crake (Amauromis fuscua 
bakeri). My efforts were not attended by much success, as I returned to camp 
very wet, very dirty and perspiring freely from the efforts of plodding through 
JS inches or so of soft mud, having been shown one nest, which was said to 
have been ravished the previous day, and having flushed a brooding female off 
another but newly completed. However it served to strengthen ray opinion 
that this crake prefers rice fields and ditches to largo reed-covered jhils, of 
winch more elsewhere. 

The first day’s march was not worthy of note, as the 8ind Valley is here very 
open, and the avifauna differs little from that of the main valley. Beyon* 
finding some sort of Willow-wren’s nest containing young ones, and seeing a 
pair of Rod-headed Buntings {Einf)eriza luteoUi), I noticed nothing of outstanding 
interest. Willow-wrens and warbiecs are most confusing birds. Many liavo 
such slight differences, that unless one is prepared to shoot on sight, and then 
examine the shattered remains with the aid of a book, it is usually impossible 
to say for certain to what sptHdes the victim belongs. Thus the identity 
of this Willow-wren, whose nest I found on three other occasions, all containing 
small young ones, remains a mystery, although 1 suspect it to be the Greenish 
Willow-war bier {Acanthopfieuate nitidus vindunm). The owner of the nest m 
question showed itself to be a cieature of fixed habit. In a cavity m a branch, 
the nest had two entrances, or ratlier according to the tenant an entrance and 
an exit, os it invariably went in at the top hole and rcap[)oarod, when the 
excitement, which the sight of food always seem.^ to create m children, had 
somewhat dieid down, out of another hole about a loot further down the trunk. 
I have often noticed this trail in bir<ls. A Tailor-bird, which had its abode in 
a creeper on the verandah of a bungalow I was recently occupying, alwaj^s 
pitched on the lowest branch of the creeper, and hopped up invariably by 
cxactlv tile same route to its nest some four feet higher up. And a Red- 
flanked Bush-robin (racntionoii later on) hod the same trick as the Willow- 
wren, entering its nest, which was under a fallen stump, from one side of a 
piece of loose bark and leaving from the other. In this case I was able to 
observe that both the male and female did likewise. 

The next day I succeeded in finding a Plumbeous Redstart’s {Rhyacomia 
fuliginosa) nest containing three young ones. This was on the underside of 
a stump overhanging the riv^er, which was now a raging torrent of intensely cold 
snow-water. This mode the getting of photographs a rather unpleasant job, 
as I had to fix up the camera in the water The Plumbeous Redstart has all 
the attributes of the true Redstarts with a groat partiality for water 
thiown in. It is a restless Robin-like bird with a short tail, which it is conti¬ 
nually vibrating, and which is of totally different colouration in the two sexes. 
In the female the base of the tail is white, and this white increases on the outer 
feathers towards the outside, the outermost feather being almost entirely white. 
The remainder of the tail is bluish brown. That of the male is wholly bright- 
chestnut. They effect every mountain torrent and all the side rivers of Kashmir 
up to considerable elevations, but are not to bo found in the main valley, whei '* 
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the ourreot is sluggish. They feed on the insects on the wet rooks, and some¬ 
times flutter into the air alter winged prey. The nest is oup-shaped and made 
of moss and roots and is lined with hair and wool. The situations chosen are a 
ledge, well concealed by grass and ferns, the underside of an overhanging 
tree-trunk, sometimes a fork of a tree, or the masonry of a bridge, and are nearly 
always overlooking the water. The eggs, four in number, are white, thickly 
mottled and spott^ with yellowish and reddish brown, and are about •76*' by •6*'. 

At Qund I began to meet with the Eastern Meadow Bunting {Emberiza 
da atracheyi), evidence that the bed of the valley was steadily rising, as I have 
never found this bird lower than a thousand feet above the main valley. This 
Bimting is the favourite dupe of the Asiatic Cuckoo, but it was now rather 
too late to hope to find the latter’s egg. At Koolan I found two unusual nests 
of this species, as they were both substantially built cups well off the ground 
in bushes. The usual nest is rather a flimsy affair placed at the foot of a bush, 
in the side of a bank or in long grass. The eggs remind one strongly of the 
Yellow-Hammers’, often having the same pencilling, though not usually to such 
a great extent. 1 also obtained one most curious egg of this species here, a 
light grey ground with a zone near the large end of thin concentric circles of 
a dried-blood ooloui . 

For two reasons I decided to remain one day at Koolan. Firstly because 
I had decided to cross over into the Liddar Valley, and Koolan is the starting 
point, and only the previous day there had been a very bad storm, covering 
the hills with snow down to a thousand feet or so of the valley, probably render¬ 
ing the Tamhar Pass (13,400 feet) uncrossable. Secondly because from the 
bushy slopes just above my camp came the far-reaching and long-drawn-out 
wldstle of the Pale Bush-Warbler (Horomia 'paUidua paUidna), a small 
insignificant bird with a wonderful voice and a still more wonderful egg. 
There is no need to describe the bird as its notes are frequently uttered and 
absolutely unmistakable—a plaintive monotone, which one can never quite 
locate, and which goes on until one feels the bird must collapse from sheer 
exhaustion. When it does eventuaUy come to an end, it is finished off by two 
quick sharp notes* It also possesses a rather feeble song. The nest is an 
untidy globe of grass lined with feathers ; but the egg a rich uniform purple 
brown. 

I entertained great hopes of finding a nest, as but a week before a friend had 
taken one near Srinagar containing four fresh eggs. I had no luck, however, 
and, returning to camp, consoled myself by takLig photos of Jungle Crows 
{Corms coronoidea intermediua), which I enticed into range with pieces of a vile 
and uneatable plum cake, a ghastly attempt on the part of my cook. The 
Jungle Crow of Kashmir is a far finer specimen than that of the plains. 
The bird of the Nilgiris nearly approaches to it, but is 1 think consi¬ 
derably smaller. There is an even greater difference in the eggs. I was shown 
a clutch taken at Kotah in Rajputana, which were little if any bigger than 
Indian House Crows’. Whereas those I have seen taken in Kashmir are about 
as large as Carrion Crows. The markings too are much pronounced. 

The first stage of the appallingly stiff ascent to the Yamhar yielded little 
beyond perfect views, and even these were few and far between, as the thick 
de^ar forest afforded one but few glimpses of the snow-capped hills, into which 
one was mounting. When p^haps about 2,000 feet above the valley, i.s,, about 
9,000 feet up, I came across a Small-billed Mountain Thrush {OreodTtda dauma 
damna) on its nest among the exposed roots of a deodar. This bird is an 
exceedingly close sitter and I made an abortive attempt to catch it. 1 really 
believe it would have allowed me to photograph it as it eat, and I regret that 1 
did not make the attempt. Once flushed it made off straight down the hillside 
and never put in another appearance. There were four eggs in the nest, which 
was made of roots lined exclusively with pine-needles. Three of the eggs were 
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normal, a greenish white background specked with pale reddish. The fourth 
was rather a freak, being very large and having the markings collected in a band 
round the larger end. The sitting female reminded one strongly of a Song 
Thrush (Turdm musicus), owing, I suppose, to the wearing down of the fulvous 
margins of the feathers. 

Shortly after this I espied a Grey-headed Ouzel (Planesticus castaneus 
cantaneus) with its beak full of wriggling insects. After watching it for some 
time, I came to the conclusion that its nest was somewhere in a low bank 
just below me. As I was on the point of jumping down, a movement caught 
my eye and there, where I had intended lauding, was a beautifully marked but 
very evil looking viper just uncoiling itself. I disposed of it hastily with my 
khudstick, and then discovered that it was evidently there with the intention 
of satisfying the inner snake, as there too in a slight depression was the Ouzel’s 
nost with two naked young in it. This is the only time I have ever found a 
Grey-headed Ouzel’s nest on the ground. A decayed stump seems to be a 
favourite site, and I have found them more than 10 feet up against the side of a 
tree trunk. 

T was now at about 10,000 feet and the nature of the forest began to change, 
birch becoming increasingly plentiful. With this change the avifauna too 
showed distinct alterations, Flycatchers, Nutcrackers and evidence of a large 
Woodpecker becoming numerous. I frequently noticed a little Robindike bird, 
which I find I described in ray diary. wTitten at the time, as “ a little earthy 
coloured fellow with a white throat and abdomen, red flanks and large inquiring 
eyes, which obviously say; “ Who on earth are you. If you mean mischief, go 
away.” Its peculiarly suspicious manner struck mo afresh at every encounter. 
This was the Red-flanked Bush-robin (lanlhia ntfilata)^ the female. The male 
is a much darker bird, ha\ing the upper plumage and a patch on the cheeks, 
extending down the neck and on to the sides of the breast, a dark blue. It 
has an ultramarine blue eye-stripe, upper tail-coverts, rump, and median wing 
coverta, and of course the red flanks. They are possessed of a very hoarse 
danger note like the rasp of a file. I eventually found the nest containing 
young, which I mentioned earlier on in this chapter. This was procured close 
to camp at Zaiwan: Zaiwan consisting of a poet to mark the camping ground 
dug into the centre of a small grassy marg looking out across the forest clad 
snow-capped valley. Three thousand feet below' and but three miles distant 
across the tops of an unbroken sea of firs lay the Sind river, a narrow gleaming 
ribbon emei^ng from the frowning narrows of Gangongair. After arriving 
in camp and while refreshing myself with a cup of tea and the glorious view, 
I was visited by a Jungle Crow with two distinct white wing bars. I had also 
noticed one just before leaving Koolan, which had a large white patch in the 
left wing. 

The next morning commenced with the most strenuous exercise 1 have ever 
experienced. In just over half a mile measured across the contours, but pro¬ 
bably entailing twice that amount of walking, the path rose 1,500 feet. I had 
to content myself with plodding steadily upwards, and only took note of my 
surroundings during the many rests my overtaxed lungs forced me to take. 
The forest, which had for some time consisted exclusively of birch, here 
became stunted and soon ceased altogether. And so far I had drawn a blank. 
Some two and-a-haif miles farther on lay the pass, apparently a mass of 
snow and probably quite uncrossable, but in between lay grassy slopes dotted 
with patches of juniper bushes and many small streamlets of ice cold snow 
water. 

The path, thank Heaven, ascended but very gently to the foot of the pass. 
The very first juniper patch, I investigated, yielded a small compact nest com¬ 
posed of roots and moss, lined with hair, and a few downy feathers, 
and contained three beautiful blue eggs. Nest and eggs might have been those 
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of a Hedge-Sparrow triutuiported straight Irom home. They belonged indeed 
to Jerdon’sHedge-Spanw (Pruned stropAiatttaJenioni). Later 1 found many 
more nests mostly being built» others containing but one or two eggs^ but none 
as yet with their full compliment. This first nest was at an elevation of no 
less than 12,200 feet and was the highest 1 obtained, though I am sure that there 
were still more to be had at higher devations. 

At the foot of the pass, 12,500 feet, many Hodgson^s Pipits (ArtUhva 
roitatus) wete to be seen running round the edge of Kern SHr, a small half 
froxen tarn, and when I was laboriously palling myself up the side of the 
Yamh&r itself, feeling like an exhausted fly on a window pane, an Eastern Blue 
Rock Thrush (PetropMla soUtarin pandoo) flew out of a mass of rocks I was 
crawling through, and seemed very agitat^ at my presence. Between 13 and 
14 thousand feet hardly seems a suitable elevation, at which to bring, up a 
family. The only other birds 1 noticed in this region were the inevitable Jungle 
Crow and the Lammergeyer [Qypai^ua harbatus ffrandi$). 

As soon as 1 had crossed the pass, which 1 was able to do by pulling myself 
up a narrow chimney, which the driving snow had left more or less cl^r, and 
which was about half a mile to tiie left of the actual road, and brought one out 
about 200 feet higher, I fefl in with a bird for which I was especially on the look¬ 
out, namely, the Yellow-billed Chough {Pyrrhocorax yraeulus). The nature of 
the country was here very different. A narrow valley, commencing in a semi¬ 
circle of towering cliffs, descended more or less gently for some ten miles, even- 
tuaUy debouching into the Liddar Valley at Li^arwat. The right face of the 
valley was dominated by snow-covered heights of 15,000 feet or more. 
Himalayan Griffions and an occasional Bearded Vulture were to be seen like 
tiny specks, closely following the line of the cliffs. Prom the left bank of the 
tiny stream, which grew in volume with almost every step, rose grassy slopee 
strewn with masses of tumbled rocks, the homes of numerous marmots. 
Everywhere were patches of melting snow, forming tiny rivulets, at the edges 
of which many Hc^gson^s Pipits were feeding. Other vegetation ther^ was 
none. 

I pitched camp at Sekwas (about 11,250 feet) three miles down the valley. 
Here on the left too there was a massive perpendicular cliff, at the foot of which 
the patches of Juniper made their reappeaiance. Choughs were very plentifal. 
Bands of them sported overhead, one moment flying steadily like any serious 
crow, the next swerving, tumbling, and rolling earthwards in a peculiarly careless 
flight, the wind eddies amongst the broken cliffs probably aocouloting for 
these weird antics. The Yellow-billed Chough, slightly smaller ^an the Common 
Indian Crow is black plumaged, the wings and tail highly glossy, and has a short 
and praotioaUy straight yellow beak and red legs and feet. 1 was told by a 
friend, who was at this time at Sonemarg, which is not far distant and at about 
the same elevation, that there the red-billed variety ( Pyrrhoeomx pyrrhocorax), 
in which the bill is long slender and curved, was common, while not a Yellow- 
billed Chough was to be seen. The cliff was apparently ^eir breeding place, as 
on two occasions I saw Choughs fly out to mob a Griffon Vulture, which had 
ventured too close. It was of course absolutely unscaleable, so I bad to content 
myself with a distant view of their haunts. 

July started with great promise. Two most interesting nests being found 
within a few yards of one another in the Junipeijpatoh below the cliff: the first 
that of TiokelPs Willow.warbler (PhyUoecopus affinis). This was a loose sphere 
of grass about 5 inches in diameter with an entrance in the side. It was lined 
with Chough feathers exclusively, and hdd two minute and almost oval white 
eggs. One appeared to have a few microecopio red spots on it. The nest was 
only about a foot from the gtound wxd very imperfectly concealed: I am 
sorry to have to confess that on this occasion I oommitt^ murder, as being 
the only means of establishing the identity of the bird 
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The second nest was of even greater interest. It was let well intp the roots of 
a bush, and was seini>domed, rather like a coconut with a piece cut out of it. 
Altogether it was about 7 inches in diameter with an entrance hole about 2i 
inches across. It was composed of grass, with a lining of goat’s hair, and 
there were four eggs, rather pointed, light blue with red markings at the larger 
end. They were very like large editions of the Indian Bushchats. I regret that 
on this occasion I did not have resort to the gun, but I was never quite certain 
as to who was the owner of the nest. I was unable to sit down and wait for 
it to return, as it was already late. I had struck camp in the morning and sent 
the coolies on ahead, and T was now further from my objective, Lidderwat, 
than when I started. As to the female I can only go by the story of the shikari, 
who found the neat by nearly putting his foot on it, and who, incidentally, 
having been engaged to hud bears, was by this time quite convinced that his 
sahib was a little touched. According to him she was an earthy coloured bird 
with whitish underparts, and ran from the nest, sneaking someway througli 
the bushes before finally taking to flight. One cannot however go by an 
Indian’s description. iSbould he catch the flash of a small patch of red on 
an otherwise brown bird, it is quite on the cards that he would say the bird was 
“ lal,” A black and white bird might be either black or white but not both. 
However, I find I have also written the following in my diary; “A bird, which 
may have been the male, was the same with a blue throat and upper breast 
and about the size and shape of an English Robin.” This bird came quite 
close to the nest when I was about 20 yards away. I am, therefore, of the opinion 
that it must have been the nest of an Eastern White-spotted Bluethroat 
{Cyanosylvia cyanecula abbotti), which, I believe, i^ not supposed to breed 
within Indian limits. If any of my readers have also found this bird breeding 
in the Himalayas, I would be most delighted to hear from them. 

One other nest besides numerous Medge-sparrows’ fell to my lot. A Hodgson’s 
Pipit {Anthvs roseatus) flew from under a stone by the side of a sheep- 
track, along which 1 was walking. The nest was the typical pipit nest, but 
the eggs were very much darker than the usual pipit’s, having a distinctly 
purplish tinge about thorn. There were three in the nest. T was lucky to get 
a nest with eggs, as there were many young birds about. Hodgson’s Pipit is 
a small dark pipit, and in summer is only to be found at high elevations. 
They are rather partial to water and stoney ground In fact I never remember 
meeting with them on dry ground. They seemed to prefer feeding on the wet 
stones of the streams and round the edges of the tarns, ninning and fluttering 
about like wagtails. They have a sweet little song and the habit of most larks 
and pipits, but to a more marked degree, and when still some considerable 
height from the ground, of cocking up the wings and tail and fluttering down 
like a dead leaf or a butterfly at the mercy of the wind. 

Descending below the 10,000 feet level, W’hite-capped Redstarts (Chiimar- 
rornis leticocephala) and Brown Dippers (Cinclus Pallasii tenvirostrif^) became 
increasingly common. Himalayan Whistling I’hrushea (Myiaphonmn horsfletdi 
Umminckii) were numerous from a higher level. Choughs were now nowhere 
to bo seen. I had the luck to bring down a Snow Pigeon, the White-bellied 
(Coluifnba leuconota) of the “Fauna” (Ist Edition), out of a flock, 
which suddenly burst round some birch trees, which were once again in 
evidence. Fine heavy birds with a strong sv ift flight they are, and really 
beautiful to behold. Like great balls of snow with wings grey, banded with 
brown, the primaries darker inclining to brown at the tips, a dark slate grey 
head, pale earthy brown upper back, and upper tail coverts and tail blackish 
brown, the latter having a broad orescent-shapwl white cross-band. 

I reached I^ddarwat about 6 p.m., having used every plate T had out with 
me, and reeling in consequence that I had had a very successful day. Unfortu-* 
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nately the photographe of the Willow •warbler's nest turned out failures ; 
one being moved, the others for some reason I cannot now recall. 

My tents were pitched on the left bank of the river on a little open space 
surrounded by biroh and deodars, the latter predominating. The valley at 
this point is narrow and the hills immense and precipitous, yet thickly wo^ed 
to a considerable height. Here the sun rises late and sets early, great black 
shadows crewing over the river and darkening the opposite hillside in the early 
afternoon. The air is delightful, crisp and fresh in the morning and pleasantly 
warm during the daytime. I decided therefore that here was a charming Spot to 
rest. 1 discharged the coolies, and made up my mind to remain until 1 felt 
inclined to move on, with due regard to the unhappy fact, that the powers that 
be claimed my presence amongst the barren hills of the north-west frontier 
in but 15 days time. 

I had evidently struck one of those peculiar patches of forest, in which for 
some unaccountable reason all the birds of the neighbourhood seem to be col¬ 
lected. It may be that the feeding in such spots is superior to that in the sur¬ 
rounding tracts, but I often doubt that this can be the true reason, as to outward 
appearances at any rate there is often no difference in the vegetation or ground 
whatsoever, and, consequently, one would conclude, in the food supply. Never¬ 
theless for some 300 yards above and below my camp the place teemed with 
birds; and beyond this limit the forest was as stiU as death. My tent was 
besieged by Jungle Crows ; bands of noisy Tree-creepers dashed piping shrilly 
from trunk to trunk across my grass plot; Pied Wo<xipeokers would converse 
with one another in stacato tones; a family of Dippers gambled in the foaming 
waters and a Himalayan Whistling Thrush down by the river spent all the hours 
of daylight and most of the night in addition either mimicking every individual 
member of the avian chorus in turn, or roundly swearing at anything that might 
threaten its two hefty fledglings, sitting on a brancli below it. Flycatchers 
literally teemed, and every now and then the sweet lay of a Kashmir Wren 
poured forth from a fallen trunk or moss covered boulder. 

The first morning I passed repacking with greater care the negatives I had 
so far obtained, and after tifiin took up a commanding position about 200 yards 
from my tent door with my back against a tree, and proceeded to note with the 
the aid of binoculars and my own eyesight the doings of the feathered popula¬ 
tion. By this means within a couple of hours I had marked down the nests of 
no fewer than two Sooty Flycatchers, a White-browed Blue Flycatcher, and 
two Large Crowned Willow-warblers. A Grey-headed Ouzel had a nest 
behind an enormous boulder, which prevented me from discovering its exact 
whereabouts. A Ked-fiankod Bush-robin evidently had its nest somewhere 
in the vicinity of a fallen deodar, but would not disclose its position, and a 
Kashmir Wren was busily feeding a large family amongst a small pile of under¬ 
growth almost at my feet. 

One is hardly likely to find the nest of the Himalayan Sooty Flycatcher 
{Hemichelidon sihirica cacabata) except by the above means. The bird realises 
thoroughly the advantages of camoufiage, besides which it more often than not 
builds on a horizontal moss-covered branch or close up against a tree-trunk. 
The nest is small, and so in the former case from below merely gives one the 
impression of a slight thickening in the branch. The materials are 
largely moss and lichens, and so closely resemble their surrounding .The 
lining material is hair. It is placed at anything from 15 to 40 feet or more 
from the ground and generally in a fir tree. The eggs 3 to 4 in number are 
pale green heavily sj^kled with reddish, and measure about *65'' by *46". 
The breeding season is extensive. I have found nests being built and contain¬ 
ing young in May, June and July. Both sexes are inooiii^iououB in 
coloration, but conspicuous otherwise, as they choose 8ome,Vlkj)gh vantage 
p(^t, to which they return again and again after frequent si^es in pursuit 
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of winged prey. Why do birds feed so seldom on butterflies ? One would 
expect such fat luscious morsels to be at a premium. Yet I can recall few 
occasions, on which I have seen them molested, and then I have noticed that 
they are not always easily caught, being adepts in the art of dodging and 
swerving. 

The Large Crowned Willow-warblers* (AcantUopneuste occipitalis occipitalis) 
nests both contairied young ones. One was at the end of a narrow hole in the 
ground about a foot deep : the other well inside the decaying end of a fallen 
pine. The Crowned Willow-warblers are distinguishable by the yellow eye 
stripes and an additional stripe mnning from the forehea<l over the crown. 
I'hey invariably give away the presence of their nests by a continual loud 
^‘teeing” whenever one is in their vicinity. 

The White*browt«f Blue Flycatcher {Cyomis superciliaris) though a true 
flycatcher is rather different in structure and habits from the last named 
of the family, being rather slender in build. There is considerable dimor¬ 
phism in the sexes, the male being entirely dark glossless blue above with a 
white eye stripe, and white below. The blue extends down the sides of the 
neck on to the breast, forming a partial collar. The female is in no way resplen¬ 
dent, being brown above with pale buff underparts and having dark spots 
on the crown of the head. 1'he nest was about 7 feet from the ground in a cleft 
in the trunk of a birch tree, and was an extraordinary structure. First came a 
foundation of moss and on this a loose structure of thin strips, about 1 /8 inch 
in diameter, of the skin of birch bark. It looked foi- all the world as if the builder 
had stolen the paper shavings out of a box of chocolates. A scanty lining of 
hair finished it off. Unfortunately the building operations were over, as there 
were three fresh eggs, so heavily speckled with biscuit brown as to completely 
hide the ground colour. They were slightly darker at the large end. They had 
a high gloss and a comparatively hard brittle shell and in size averaged 
•fi" by ’5". The male was by no means timid, and often came to admire his 
property, while I was quite close. 

Tlie following morning I returned to the same area, but took up a slightly 
different position. I was soon rewarded by discovering the whereabouts of 
the Grey-headed Ouzel’s (Plainesticufi castaneus castaneva) quarters. These 
wore somewhat unusual, being 12 feet or so above the ground in a thick tangle 
of small branches sprouting from the trunk of a large tree, of the name of 
which I ora ignorant. Large feathered young ones were in possession, so I 
left them severely alone, not wanting to make them leave home prematurely, 
and so become prey to some ruthless marauder. Young birds are very 
perverse creatures ; once startle them into leaving the nest, and it is often 
impossible to make them remain in it again; no matter how many times one 
puts them back. 

Just behind me in the roots of another large tree was a nest of the Kashmir 
Vvron (Troghd/ytes troglodiftes neyleeta) containing five young ones, some tliree 
or four days old. The Kashmir Wren resembles quite closely the English 
Wren in size, shape and habits, but is much barred and darker in hue, which 
readily serves as a factor in its identification. The nest is in no way different, 
and I have also found unlined nests just as one finds them at home. 

While watching the Grey-headed Ouzel, the evolutions of a fciooty Flycatchf*r 
had attr«u)ted my attention. Every few moments it would fly past the same 
spot in the side of the dead birch, at the foot of which I had posted myself. I 
could see nothing unusual about the place beyond some loose flaps of bark. 
There was an enormous boulder close by, on to which I climbed. From this 
pointof vantage, I found myself looking into the nest shown in the accompanying 
illustration. It contained three eggs in an advanced stato of incubation. 
Allowing my gaze to pass beyond, I was surprised to catch sight of another 
nest pf the same species on a horizontal branch of another birch a few yaids 
14 
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farther down the hiMde, From my commanding poeitiim it waa molt ocm- 
spiouous, bat from anywhere near the tree it wae almost onnotioeable. It 
turned out to be empty, but next morning wee found to contain one egg. 1 
took this egg and put in its place one of the well incubated ones from the other 
nest. What a shook ^e parent birds must shortly afterwards have 
sustained, finding themselves saddled with a hungry child some days before 
scheduled time. The eggs in the first nest averaged *66'' by *6" and were 
distinctly greenish, and the specks rather faint and brownish though just as 
profuse, as usual. The single egg was of a slightly lighter shade and the 
markings normal. 

During both my vigils I was \i8ited by a Blue-headed Rook.thrusb (Peiro- 
phih cifuilofhpncha) a truly beautiful bird, and nothing like his soberly arrayed 
cousin the Eastern Blue Rock-thrush (P. soUuiria pandoo). His head and 
throat were dressed in cobalt blue, ear coverts, back and the greater part of the 
wings, but for a white patch, and the tail in black, and the upper tail-ooverta 
and entire under parts in bright chestnut. The primaries and greater coverts, 
and the tail feathers less so, are edged with blue. His abode 1 think must 
have been higher up the hillside. I could hardly expect his nset too to be in 
that little paradise. In a square of certainly not more than a hundred yards, 
in the space of a few hours I had found no less than the following nests— i 
Sooty Flycatchers*; 1 White-browed Blue Flycatcher’s; 2 Great Crowned 
Willow-warblers*; 1 Kashmir Wren’s, and 1 Grey-headed Ouzel’s. How many 
more were there, that I had missed f Why there must have been millions as 
the rustic answered, when asked how many thousandths there were in an 
Inch, 

IJext day I decided to go to Kolaboi glacier, where the river takes its source, 
one of the sights of Kashmir, the mountain from which it springs being 
nearly 18,000 feet. I wasted the entire morning trudging along the left bank fre¬ 
quently getting tied up in side nullahs and plodding through silent deodars, 
which gradually gave way to birch and finally came to a straggling end, as one 
steadily mount^. For the first two miles or so the woods were uncannily silent, 
hardly a living thing to be seen, and I drew an absolute blank, merely coming 
across a couple of old Tree-creepers’ {Ctrihia Mmdlayam himalayam) nests, 
both of which, by the way, were only about 3 or 4 feet from the ground, and 
sewng a couple of families of the R^-flanked Bush-robin (/anthta rufilata). 
Once a flock of Snow Pigeons (Cdumba leuconota leucoiwta) went hurtling past 
within easy range, but I was empty-handed, and had to content myself with 
admiring their beauty of form and flight. 

Walking once more by the river’s edge, I saw many Brown Dippers {Cindvs 
pcdlaeii (enuiVosfris) and eventually disturbed a pair of Plumbeous Water-robins 
busily engaged in supplying the wonts of a nestful of chicks. This was in 
a most unwonted situation, being not less than 60 yaids from the water, and 
at least 16 feet from the ground in a hole in a tree. As if wishful to show 
that the exception proves the rule, the parents w^ere void of all caution, and 
even went on feeding their charges while I was photographing the situation. 

Above this, about 10,500 feet, I don’t remember meeting with this species^ 
again, but WWte-oapped Redstarts {Chaimarr&miskueocephdia) were numerous, 
and appeared to have nests to judge by their actions when one com¬ 
menced searching likely spots. However, I was unsuccessful as far as they 
were concerned, until, in the very last copse through which I passed, I saw 
one enter a stump with a piece of building material in its bill. The nest was 
almost completed, only requiring to be lined. 

It was now pretty late, and I had still a couple of miles to go to reach the 
glader, so nesting operations for the day perforce ceased. Even os it was, I 
1 did not reach camp again until Well after dark, feeling pleasantly tired after 
being on the move for some 10 hours with but a short bi for a pic^o lunch. 
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After leaving Liddarwat, ^Vru was my next halting place. This was a charming 
little village surrounded by considerable cultivation and open park>land. 
A short but wide side valley harbouring a mountain torrent of the same name 
provided the necessary space, rendering possible the village’s existence, which 
incidentally was the first I had encountered since leaving Koolan. 

I took up my quarters by the stream and some half mile from the village. 
There was now a decided difference in the heat of the sun, as the bed of the 
valley was rapidly dropping, and I found myself eager to take advantage of 
any shade that offered itself. As I was thus idly watching from the shelter 
of some bushes the last remnants of what must once have been a large snow 
drift, being rapidly eaten away by the fast flowing water, a female Plumbeous 
Water-robin flew down from a cleft in the rock a short distance away and com¬ 
menced quietly feeding on the wet boulders in midstream. Apparently she 
never saw me sitting motionless in the deep shadow. A few minutes later the 
male, who had all the time been feeding a little way away, came downstream 
and joined her, and the two played about together for upwards of half an hour, 
after which the female flew up to the nest and the male returned to his former 
and evidently favourite feeding ground. I remained watching the whole mom- 
ing and not once did the male go to the nest. The female once again left her 
post for a short period to snatch another hasty meal. 

It thus dawned on me, why I had previously been imable to find the nest 
of this species except by chance. How many dozens of times had I seen pairs 
of them playing at^ut the water’s edge with seemingly no cares and nothing 
to do but enjoy themselves the live-long d%y. These I had left alone or watched 
for but a short time, but when I had espied a solitary male 1 had said to myself, 
“ Now surely his lady is sitting, so soon he will take food to her.” The result 
was that after watching him (through glasses as a rule) till my eyes ached, 1 
reluctantly gave up the struggle and the riddle remained unsoiverl. 

It is apparent that the male does not take food to his consort, but she, when 
she thinks the coast is clear, leaves the nest and fends for herself, and being of 
a cautious disposition does not return again, until she is pretty certain that 
she is unobserved. Hence I counsel as follows—watch the females or even the 
pairs, making certain you have not been spotted, but it is a waste of time to 
concentrate on a single male. 

Half a mile up stream I had the opportunity of putting the above into practice, 
with the result that 1 found another nest in much the same sort of situation 
as the first. It was a difficult nest to get to, and entailed a wetting, so I left 
it alone. The first nest held four hardset eggs. 

Another interesting problem was solved that day, as far as I am concerned 
at any rate, though I am open to correction, if I have drawn too hasty a conclu¬ 
sion. By the end of May I have found many evacuated Himalayan Whistling 
Thrushes* {Myiephanette horsfieldi Umminckii) nests, and during this trip 
too I had noticed numerous young birds about. I now found within a few 
yards of one another two nests, one soiled, and evidently finished with, the other 
containing two quite fresh eggs. Not far away were two more nests, as 
before one given up, while the other, overhanging the water as usual, was 
clean and tidy but as yet empty. Before leaving Am, however, it cont^ned 
eggs, which unfortunately met with a tragic end. I photographed it from a 
bank, which slightly overlooked it, but was unable to see how many eggs 
it contained. It was too high up to get to from the ground, so Habiba, the 
aforementioned shikari, climbed onto a coolie's shoulders, and was thus just able 
to reach it with a stretch. The stretch proved fatal. He lost his balance, and in 
an attempt to save himself clutched at the rook-f ace. His fingers closed on 
the edge of the nest. The agony was not prolonged^ A bedraggled shivering 
wretch (the water was icy cold) ^as soon ashore, but the nest and some 
broken egg-shells were being swept rapidly seawards. 
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However to return to my guns. Alter leaving Aru, 1 observed tliree more 
nests in eaoh ease with the bird sitting. Two were inaccessible; the 
t^ud was still empty. Though it was now the second week in July, it was 
evident that the great majority of birds were laying. It, therefore, seems to 
me more than probable that the Himalayan Whistling Thrush has two broods 
in the year, the first about April, the second about July. 

The nest of this species is a massive well constructed cup of moss grass and 
roots lined with finer grass, and is invariablv placed on a ledge or the side of 
a boulder, and always close to the water. Often a nest is seen on such a 
narrow or sbping shelf, that it seems almost to be defying the laws of gravity, 
but it will be found to be firmly fixed, being more or less cemented to its b^ 
by the dried mud amongst the moss of which it is composed. They are not 
as a rule far above the water, but I remember once noticing one on the opposite 
side of a narrow and imm^ely deep gorge, which could not have be^ much 
under 200 feet above the torrent below. They are fine looking birds, black with 
glistening light blue tips to the feathers of the neck and breast. These spots, 
however, are only visible at close quarters. Thus at a distance they closely 
resemble the Blackbird, being of the same clean build and also having a yellow 
bilL They are, however, considerably larger, an adult male attaining a length 
of some 13 inches. They have a large variety of notes, a pleasing song, and 
are also excellent mimics. At times, however, especially when in attendance 
on a family of youngsters, the many noises they produce, the volume thereof, 
and its unceasing fiow are enough to get on the strongest of nerves. The eggs 
are greyish, more or less covered with very light brown specks, and are rather 
elonga^. The shell is hard, slightly pitted and gk^y. They average 
about 1 *4^ by 1^ and 3 to 6 are laid. 

On leaving Aru I noticed a Kashmir Cinnamon Tree Sparrow {Pas$er ruiilana 
ddiilU) carrying material to a hole in a gnarled tree-trunk, while on the next 
tree a Kashmir Wr 3 meck (lynx torquiUa japonica) matching the bark to 
perfection, was hunting for insects. 

Some two miles above Pahlgam, while walking across a patch of shingle, a 
Hodgson's Pied Wagtail (Motacilla alba hodgaovi) fiew from under a large stone 
at my feet. A nest was disclosed containing 5 eggs, which on testing one of 
them in the river, turned out to be quite fresh. This rather surprised me, as 
by the end of May practically every nest I found contained young ones. 
Possibly this was a second brood, or they may have been unlucky in previous 
attempts to raise a family. 

Just after leaving this nest, I disturbed a Western Spotted Forktail (Eni^ 
curu$ rnaculatus maculate), feeding at the edge of a small stream, which 
flowed across the path. 

I had just come to the conclusion that this day’s operations were over, as 
I was now approaching Batakot, where 1 intended staying the night, when a 
soberly colour^ little bird—evidently a female chat of some kind—caught my 
eye. It was fussing about a branch but a few feet away from the path, with 
what looked like a caterpillar in its bill. 1 walked on watching it out of the 
comer of my eye, and had the satisfaction of seeing it fly to a deodar, and from 
there to a scraggy wild rose at its foot. I was unaware of its identity, so 
remained where I was, and was soon rewarded by the advent of the male, who, 
I was glad to observe, was doing his fair share of feeding his ofisprings. It was a 
Dark-grey Bushohat (Oreicola ferrta /srraa). For a moment one almost 
mistook it for a shrike of some kind, as it has a decidedly long tail, is black 
above, and white below with white wing patch and a white lino above the 
eye, ^together giving it a most shr^e-Uke appearance when in Alight, me 
neat was a scanty contrivance of grass with a few feathers for and 

contaiiied three newly hatched downy chiolm. 
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I was m the act of photographing this nest, when another female of the same 
‘Species flew down into the roots of a hazel some 30 yards distant, so when 
1 had finished, I transported my camera to this spot and here discovered a 
nest containing 4 eggs. They were on the point of hatching, one being already 
chipped, and a second showing signs of a slight ridge, where the file on its occu¬ 
pant’s nose was already working through. The eggs were typical Bushchats, 
blue green with reddish markings mostly at the large end, and measured about 
*7^ by *65^. 

This to all intents and purposes finished my outing, as I spent the next day 
walking hard, covering the 19 miles to Khanibal, where 1 found the Houseboat 
awaiting me. 36 hours later I was in the post office in Srinagar, where I was 
rather annoyed to find that a telecentric lens, that had been on order for the 
best part of a year, and which might have been useful on one or two occasions, 
had arrived the very day I left for the 8ind Valley. 

I had had a most interesting 18 days, very successful too, when one takes 
into consideration the fact that I was on the move practically every day, and 
this is by no means conducive to success. One will invariably find far more 
by stationing oneself in a likely spot and observing with glasses, than by any 
amount of actual searching on the march. 

Still who could have wished for a pleasanter holiday than this. These valleys 
of Kashmir are indeed an ornithologist’s paradise. Comhinefl with an ever 
changing mass of bird-life, one has bofore one’s eyes the finest scenery in 
the world. Here are unfolded great sweeps of forest-class hillside; there 
vivid green slopes, dotted with the herds of wandeiing gujars. Again immense 
dork chasms present themselves, in the gloom of which foaming torrents deafen 
one 'with their ceaseless din, while above ail, touching the very vault of Heaven, 
gigantic tumhbd masses roar their snow-capped heads through the billowing 
clouda. Oh ! to watch again of an evening from one’s tent door the deepening 
shadows in the valley belo'w, and the ever-changing kaleidoscope of rainbow 
colour thrown by tlie setting sun on the glistening snow^s above, while 
recalling at leisure the events of a successful day. May it be soon I 


{To he continued,) 
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OBSERVATIONS ON THE BREEDING HABITS OF SOME FRESH 
WATER FISHES IN THE PUNJAB. 

BY 

M. Hamid Khan, M. Sc., F.R.M.S., 

Superintendent of FisherieB, Punjab. 

(With two plates,) 

The observations on the breeding habits of Cyprinidoi and SilurideB were 
carried on in their natural spawning grounds from 1921-1923, while of 
Ophiocephalidoe were recorded from Departmental ponds atMadhopur and 
Sirkian. The measurements and weight of gravid females were taken and the 
total number of eggs obtained by weighing the whole mass and then weighing a 
Bimili pxfi ww* it as a basis for a calculation. 


Species of fish. 

Weight. 

Number of 
eggs. 

Number of 
eggs per lb. 
(40 tolas) 
of weight. 

Labeo rohiia . 

Tolas. 

410 

19,05,000 

Approx. 

1,86,854 

Laheo calham . 

120 

4,86,600 

1,62,200 

[jobeo calbaau .1 

160 

7,39,400 

1,84,850 

Labeo genius . 

18 

2,900 

6,444 

Labeo micfopthalmus . 

19 

3,400 

6,105 

Cirrhina mirgala . 

132i 

2,16,800 

65,450 

Cirrhim mirgala . 

80 

1,24,800 

62,400 

(Jirrhiwi reha . 

17 

3,200 

7,530 

Catla caHa . 

462 

4.00,276 

35,378 

Rita rita . 

40 

20,800 

20,800 


Determination of the reproductive powers is not only useful from a 
theoretical point of view but it is of immense importancje in the practical 
question of fish culture. The extraordinary fecundity of fish is remarkable, 
though it varies in ditfeieiit species, and this fact if properly considered by 
the pisciculturist, will lead him to devise means to increase the production ot 
fish by protecting the eggs as well as by shielding the young and helpless fry 
from the many dangers which threaten them. 

In the “ Natural History of British Fishes’^ by Buckland many instances 
are given of the number of eggs found in gravid female fish. A few of these 
selected by Dunsford (1) are given here for comparison with the Punjab Pish. 


•Species of fish. 

Weight. 

Number of 
eggs. 

Number of 
eggs per Ib. 

Caip 

lbs. 

14i 

6,33,350 

43,679 

Carp 

21i 

13,10,760 

60,966 

Carp 

16i 

20,69,750 

1,24,833 

Pike 

36 

43,000 

1,228 

Pike 

24 

2,24,640 

9,360 

Cod 

20 

48,72,000 

2,43,600 

Trout 

1 

1,000 

1.000 









ohhenawan farm fok carp breeding. chhenawan farm for carp breeding. 

I, Slock pond for breeders. 2. Stock pond for young fish. 
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All attempts to biecMl tlie members ot the t'///>/iia?7ie]\ . 1/ihen 

rohita, L. calbana, ('irrhina tmrgala and Cntla aitla in aitilieial watei*8 ba\c 
proNed failures. Unlike their vvesteiii speeu's the\ do not la\ theii eggs, e\en 
uhen brood fish fiom thii n\ei aic in trod ueeit into the tanks. Th(‘ evperi- 
nu’nt was tne<l at the Depai trnental Hatehern's at Madhopur but no ii'sidt 
was obtained. One of the main icasons for oui failiiie is the want of 
knowb^lge of their-brt‘(*dmg habits in then natiiial en\nonnients. 

I’he fish become npe in Ma\ ami both male and female seek shelter under 
weisls and aqiuitie ])lants neai banks and .iie not (msi1\ liightent'd by the 
uiifuoaeh of mtiuders. 'J’oNNaids e\(‘ning, groups of fish ma}' be s(a‘n on tin* sui^ 
fate splashing water and fighting with each othei. 'riiese am signs of eoiiitship ’ 
Uid thus th(‘\ wait tor tin' first showei t)t lain. If tlieie aie no lains at all, oi li 
th(‘y aie late, the eggs (l(*genei.ite in the oyaiies. li'aMiig a lilth\ mass. In Jnl\ 
as soon as the rams set in. the stit'ams berom(‘ floofbvl ami the fish ino\e on to 
shallow waters, if tin* Hood is of a tempoiaiy < haiat tei tlnw fall back into the 
mam channel with the (limmishing tiiiient without sp.iwmng. but it the floods 
aie contmuons the fish LTct into the sunoiindmg ludds, ]da} togethei, lashing the 
water with then caudal jiortions. A female is often follow r-d b\ thiee oi moie 
males, but I eyei se 1 ases ha \ (‘also be«*n obsei \ erl \’er\ raii'K a re single eonphs 
seen. If a mate is sepuiatid liom its (omp.inion oi is < oni|),inionl(‘ss it ha^ 
btaai heaid to pirKlme gultial sounds callme th(‘ othei. This [ilaN lasts foi onh 
a short tiiiK' ami the icm.de tln'ii l.i\s its eggs w Im h aie non-tloatmg and tin* 
males sIumI llnm seminal Hind oi mdt o\ei oi near IIkmii Di'jith of wat<‘i in 
fields wheie spaw inng taki's plai e vain's fiom tlnra* im }u*s fo two fiM'f, and fmn- 
jieratuit* of w.atei langes from 7ti° F to ;f8' K »'^onn‘times w lien flic flood 
subsides callici, little [lools .iie foimed b\ tin depiissna s and tlnae the (‘ligs 
aie found in heaps. 

Tlie eggs <iie not Lml at orn* phue and at tin* s.i4Sli(‘ time, but at mteivaK 
during w hn h the fish k( I'ps on mo\ mg w,th its mates along w ith the ( unent of 
watei. 'The livers ate flooded Inst and tin* fish theiem ate the fiist to sjmwn. 
w'hile thos(‘ of the tributaries wait foi lieay\ rams ulmh HckkI tinaii suthdontlv 
to overflow into the fields wlieie spiwning takes pl.n i* The b:(>edmg tinn', 
tlius, lasts tiorn the beLMiiinig of .Ini' to tin* middle of August. 

.\n egg nieasiirr*s fiom I m.ni. t » '2. m.m. but it swells to 4 ni.m. as soon as 
it falls into the w atei due to tin* presence of <i timeoij-. like* m \ estment w Im h 
gi\cs it a glass} be.id li k(‘ app(*aiam e. 4'ln )loiu vanes in diffi'ii'iit spei ic'. 
leddish m Jjihro /o/ufa, bluish m L. (ulb^tsu and A. goaras, light i(‘d in ( \ /riignin, 
dirty W'liit'Mn U and V(*llowishni M u//ago a//// Aldt oi male fluid is nulkv 

white, n()n-stick\ and non-giamilar. din* devel(»pment is (juickened bv the 
w.ii mill of the sun falling dne» t!, on tin* r*gg.s 1\ mg m shallow u iti'is and unlike 
tin'll weste n species which h.ttt li out touanl the I2tii oi tin* Kith da v. thi 
riiibivo i*. Seen bnistii.gtln* eggs aftei .dU to 40 houis fiom tin* time of laMiig 
Tlu'ie IS V er \ liiiv Volk bag wlinh is absorbed m thiee oi foui d.i} ^ 44n 

mouth opens on flu* thii<l dav alti'i halehmg !oi ies]matiou amltwodav^ 
after tins, tin* voung liy bugm fo s(*(‘k then food m the dirmnu Iiv i* poof^ wlicn 
ihev have l)(*en h'ft bv fln*n jiaientiS. 

The extiannlmary fe( mnlitv of tln*s(* fish whn L is im]»aiallt*|ed m animal lifi* 
IS attemUsI wuth enoi inons w ast Tin* eggs aie lanl duiing MiaaK wbnb in.*v 
(.any them to plac'es wheie then* fate l)(‘eonn*s nneeitain. d’fn* mah* slusls i(s 
inilt m water and tln*ie aie vegv iar eliamcs of an egg buing left ntdt*i tiii/(*d 
Tin* eggs (‘itlier sink to the hottoin oi rest on grass attadn-d b\ then g(*latiiious 
f oats ,nid theie IS ev eiy likelihood of the .spaw nnig fields di vnig up oefoietln v 
amhatx'lied. It, how ev (*r, thev aieluekv enough to es( apr* all these misfo, tinie*'' 
and are hatebed in dm* time and fimi ojipoi timilv to • im into a pool oi stieam 
theie their Pin'rnn*s do not leav e them tunnoh'sksl. J^’ggs of II nlhigo uttn 
predaceous fSiliiroul and yo/ag6*, were collected f: om die same spot. I'liev 
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hatched out at about the same time, but after a week the fry of Labeo ganius 
was 7 m.m. long while that of WaUago aUu 20 m»m. and the latter were chasing 
the former and devouring them in large numbers; their mouths being big 
enough to catch two of the Labeo at a time. The rate of growth of WaUago 
aitu fry is much faster than that of the Carp. In the latter the mouth opens 
twenty-four hours after hatching for respiration and the gut is completely 
formed after seventy-two hours. In WaUago aUu the mouth opens within less 
than twenty hours and the gut is complete within foHy hours after hatching 
and the fry begin to devour whatever comes in their way. 

Even with such a loss and destruction of the eggs and fry the waters would 
teem witl^ the finny tribe so long aa man did not interfere with their normal 
growth by indiscriminate and untimely slaughter. The killing of one gravid 
female would mean the destruction of hundj^s and thousands of eggs which 
otherwise under the most unfavourable circumstances would develop to 
('ontinue their progeny. Observation of close season for Ashing during breeding 
time will help the matter much, while establishment of hatcheries on scientific 
basis near the spawning grounds will ensure the development of eggs and fry 
aiid lessen the chances of their loss and destruction. 

Barbus tor (Mahsir) differs from other members of the Cyprinidcs in as much 
as it is migratory in its habits. Barbus tor is seen in March and April ascend* 
ing considerable heights and traversing long diatanoes to get into the hilly 
tracts for spawning purposes. It has been said that these fish ascend to 
these hilly streams to find fresh feeding grounds or shallow waters best suited 
to the pony strength of their fry when hatched, and also that the parent fish 
drop b^k with the decreasing water, and therefore cannot return to devour 
their fry which are completely out off till the next rainy season. But all this 
is true in a way regarding every other Cyprinidm which spawn in the plains : 
therefore what accounts for the migratory habits of Barbus tor ? In the case 
of Salmon, Koole (5) remarks '' the habits of salmon are largely determined by 
the amount of oxygen dissolved in water. During the spawning season 
Salmon need the respiration intensified and therefore select and ascend rivers 
in which there is satisfactory proportion of oxygen.’^ L. CrosswcU comment¬ 
ing on this paper says “Salmon are driven to seek the gravel beds of the 
upper reaches of rivers, and trout the gravel beds of the lessor tributaries for 
spawning purposes, not only by their natural thirst for oxygen or their need 
of it in intensified respiration, but that their desire for the freshly aerated 
supply of water afforded by downward rushing mountain brooks, streams and 
rivers is fundamentally associated with the need of oxygen in oval develop¬ 
ment in and after spawning.*’ He supports his statement with conclusions 
drawn from Loeb’s experiments on artificial parthenogensis, where fertilisa¬ 
tion was initiated and development carried to the larval stage by means of 
cortical cytolysis followed by accelaration of oxidation in unfertilized eggs of 
molluses and amphibians. Loeb came to the conclusion that the essential 
effect of the entrance of a spermatazoan into the ovum is also an acceleration 
of oxidation. Here is, then, the importance of oxygen in relation to the 
spawning of fish and the development of fry. Kapid flow of water brings 
volumes of oxygen in the downwaki rushing streams and Barbus tor travels up 
to get them. These fish wore introduced into the ponds at Madhopur, but 
notwithstanding the submontaneous character of the place, they did not spawn 
as no rushing currents of water during rains stimulate them to lay their eggs. 

In India pisciculture has almost been wholly neglected and in the Punjab it 
has never been seriously undertaken, ^e fe^ndity of fish is an established 
fact and the truth of this has beeik recognised in foreign countries where 
accordingly scientific methods have beem devised to carry on fish culture. 
Study of the breeding habits shows that the Indian Carp can be made to spawn ‘ 
in ponds and tanks provided that all the conditions of their natural spawning 
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grounds are taken into due consideration. A current of iiinning water, flooded 
area during rains, escape of flood water into adjoining fields will, undoubtedly, 
result in stimulating the fish to spawn. 

Members of the Ophiocephalidce have successfully bred in artificial waters ; 
and they are mainly tank fishes. The enormous production of eggs in 
CyprinidcB and SiluridcB is in adaptation to their environmental conditions 
which allow hardly one out of thousand eggs to develop,while in Ophiocephalidce. 
formation of nests, parental care and absence of floods play a great part 
protecting the small number of eggs—two to seven thousands—which are laid 
before the rains set in. The observations recorded here were made at the 
Departmental Hatcheries on Ophiocephalus marulms mainly and O, gachva and 
9, striatua occasionally. 

Nest building of 0, atriatva of C'eylon has been described by Willey (6), and 
of 0. sfriafof Mysore by Day (9) and of O.pum'tatus of Madras by Wilson. 
Ophiocephalua marulhis makes its nest amongst aquatic plants and in spots 
where there is abundance of food for young fry. Just before the eggs are laid 
the fish may be seen swimming towards the banks and hiding themselves under 
vegetation : they are seen in pairs. A pair is often seen to frequent only one 
place, where later on the nest is made by me^ns of cut portions of w'eeds which 
the fish break or uproot with their tiiouihs. It takes at least a w'eek to build¬ 
up a nest: W'hich is merely a receptacle for the eggs without any elaborate 
passages for ingress or egress of fish ; and both male and female take part in its 
construction. 

Process of spawning has heen observcil in Ophiocephalus gachua. The pair 
lies submerged in clear, but stagnant, water without any nest or receptacle. The 
female has its ventral surface directed upwaids, while male lies crosswise over 
it. Their genital pores are thus close together. Two to three hundred eggs 
are liberated at a time at an intervals of a minute or two, and the fish remain 
in the same position, and at the same place till all the eggs have come out. The 
male pours its milt at the same time. Eggs rise to the surface, spread there and 
float. The fish use their fins all the time to keep their balance. 

Eggs in Ophioceplutlus maruhus arc floating, circular, licht, reddish yellow and 
non-adhesive. There is a single large oil globule in the yolk w hich makes the egg 
bouyant. Each egg measures 2 mm. There is no gelatinous covering. The 
embryonic development goes on rapidly, bid depends i-onsiderably on the 
temperature of water. The eggs hatcheil out 'n fifty four houi*s at temperature 
61® to 79° F and in thirty hours where the temperature ranged from 83® 
to 92® F. 

The breeding season of Ophiocephalidce in the Punjab lasts from the middle of 
April to the end of July. The fish guard their fry for about a month or so. In 
the case of O. marulius six weeks old fry do not keep together and probably wiien 
the fish find its young ones have become disobedient and have begun to w^onder 
about, it begins to devour them. 

Whether it is the male or female that guards the nest is an open question. The 
female has been frequently aeen just beneath the eggs and fry, keeping strict 
guard ovei- them and is easily recognised by its large size. The male keep® 
watch at a short distance, and whenever the nest is approached, the male runs 
away causing a splashing noise which warns the female. The female docs not 
run away immediately but keeps looking at the intruder and withdraws her¬ 
self backwards slowly, keeping an eye on the nest at the same time. The posi¬ 
tions of male and female arc very often reversed. For full one w^eek the fry 
remain in the nest, and then the parent fishes take them along with them. The 
fry sometimes separate into several groups, but the parents stay at one place 
and each group comes back as though they have been onlered to do so. In 
one instance the parent fish jumped a foot clear out of water after a 
kingi^her, which after taking a fry had flown to a branch of a tree a yard 
15 
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above the surface of water. When the fry grow big and are too numerous 
to be guarded by the mother alone, they split up into two groups, one 
guarded by the male and the other by ^e female. The fish at this 
stage when approached would either hide itself under its young ones or 
would leave them very reluctantly, going not far off, and returning soon 
after the intruder had gone away, A pair of Ophiocephalua gackua were once 
seen in a pond with a few days old fry. The male swam immediately below the 
swarm while the female was at a little distance off. Positions were, however, 
frequently reversed, and the female as often remained below while the male 
kept watch on one side or the other, swimming round and round. Two Belone 
caficilla made their appearance, evidently attracted by the fry, but were met 
with by the angry eye of the mother. Both intruders came to a halt and remain* 
ed as motionless os 0. gtichua, and a staring match ensued : both being absolutely 
motionless for the space of quite a minute or more, though not nine inches of 
water divided them. At length a very slight fin movemMit of 0. gachna sent 
her slightly forward and like a flash both the Belone canciUa turned about and 
made off, while 0. gackua returned to her brood. Both the Belone canciUa 
were considerably longer than the O. gackua which sent them about their 
business. 
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A DESCRIPTION OF THE NESTS AND EOQS OF THE COMMON 
BIRDS OCCURRING IN THE PLAINS OF THE UNITED PROVINCES. 

E. H. N. Gill. 

Pabt IV. 

{With a plate). 

(Continued from page 768 of this volume.) 

Motacilla rnaderaffpaieneis (H31) .. The Largo Pied Wagtail, 

Ix>cal name .. .. .. Bhiiiu Mamula. 

Anglo-Indian name .. .. The Common Wagtail. 

Tins is a familiar bird in the well*watered tracta of the western districts, and 
of all the numerous spetuea visiting us in the winter is the only one which remains 
behind to breed. I have never seen the birds East of Benares, and I very much 
doubt whether they occur in the Eastern Districts at all. 

On the Ganges and Jumna, and various other streams and swamps in the 
Western Districts the birds arc common, and are met with either singly or in 
pairs in the immediate neighbourhood of water, from the surface and by the 
side of which they procure their sustenance. They arc resident throughout 
their range practically all the year round, and are seldom absent from the 
vicinity of their breeding grounds. 

The period of nidifioation is from about March to May—quite a short one. 
Both binls assist in building the nest, and if watched carefully will soon lead one 
to the selected spot. The sites chosen for these nurseries are influenced to a 
great extent by environment, so that in the Bimdelkhand streams, those with 
rocky bottoms, the ncjts are invariably placed in holes tfnd crevices in rocka 
quite close to tlie water ; whereas on the Jumna and Ganges the most favoured 
sites are pontoon bridges, the nests being carefully tucked away in some nook or 
comer of an old boat or iron pontoon, in which circumstances the birds evince 
no fear of man whateover. On tanks and marshes old disused boats are often 
appiopriated, the nests being hidden away under the gunwales ; while holes in 
the walls or drain pipes of old buildings in the vicinity are also favoured!. In 
the Jbansi district there is a weir across the Dassan river which contains an 
arcade of considerable length. Inside this arcade little alcoves have been let 
into the wall at frequent intervals, and on one occasion I found about a dozen 
nests in these alcoves all of which contained eggs. It will therefore be seen that 
the building sites selected by these birds are by no means limited, and not con¬ 
fined to any paiticular locality; and, as Hume puts it, “ It is impossible to 
generalise satisfactorily in regard to the nidification of such irregularly-minded 
birds as these”. 

The nest varies in size and structure in accordance with the position in which 
it is placed. The choice of building material is also unlimited—fine twigs, grass- 
stems, wool, old rags, hair and tow, and various coarse vegetable fibres being 
freely used; and while some nests are frail and delapidated with only a slight 
depression in the centre to contain the eggs, others are strong and substantial 
with a well-formed and deeply cup-shaped egg-cavity in the middle, neatly 
lined with horse-hair and soft vegetable fibres. 

The normal number of eggs is four, occasionally five, and often only three. 
In shape they vary considerably, but are typically moderately long ovals more 
or less pointed towards the small end. In regard to colouring they a»e, as a 
whole, of two distinct tyi)eB. In one the ground-colour is a groesniah white with 
markings of slightly darker shades, and in the other a dull white With dingy brown 
markings; and between these two types intomediate varieties varying in 
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tone and oharacter of the markings occur quite commonly. The marking)^ 
consist of spots, specks, clouds and smudges, in some more some less, some 
times bold and distinct and sometimes so confluent as to almost obscure the ground¬ 
colour altogether. In fact the variation is so considerable .that a reliable des¬ 
cription is almost impossible. A normal specimen would measure about 0 - 9 by 
0*6 inch. 

Alauda gulgvla (861) .. .. The Indian Sky-Lark, 

Local name .Bhurut. 

Anglo-Indian name .. .. The Sky-Lark, 

This bird seems to be pretty evenly distributed throughout the alluvial 
tracts of the Province, and is at once recognised by its pleasing song uttered 
while on the wing. It is met with either singly or in pairs, and seems to prefer 
wild open country; usually avoiding anything in the nature of heavy grass 
or forest. 

The breeding season seems to be from about April to the end of June, but the 
birds, being terrestrial in their habits, are wary and suspicious ; with the result 
that the nests are, as a rule, rather difficult of location ; and on account of the 
remarkably protective nature of their colouring, the bir^ are capable of seeing 
without being seen; a fact which renders careful observation somewhat difficult. 

Broken country interspersed with stubble, patches of stunted tamarisk and 
camel-thorn, with perhaps a stimted acacia here and there, are ideal nesting 
places ; but even though the birds may be seen to frequent particular spots- 
the nests will not be revealed till after diligent search, and very often not at all. 

If the birds are busy constructing a nest they will always be on the lookout 
for intruders. Consequently the observer, though he may have concealed him¬ 
self at a respectful distance, has probably made his presence known long before* 
ho got there. He wonders then how it is that he is unable to detect the position 
of ^e nest. He sees ^ bird descend at a certain spot with building material in 
its bill, he watches it leave the same spot with its bill empty, and yet a careful 
search reveals no nest. He returns to his observation post and again watches 
the same farce enacted ; perhaps in the same spot, perhaps in sevei'al others. 
But this does not bring him any nearer the nest, nor afford the smallest clue to 
its whereabouts. Eventually he gives the business a miss in baulk, and 
goes away thoroughly disgusted;—a sadder but not a wiser man. 

What actually happens is this. Though the birds may be quite aware of the 
presence of a stranger, his mere presence, provided he is not too close, is not 
sufficient to deter them from the more important work of reproduction. Con¬ 
sequently building operations are continued in the usual way; but with 
fiendish persistence the birds contrive to put the watcher off the scent by 
descending with building materials quite near the latter, but at some distance 
from the nest. Then, watching their opportunity and taking advantage of 
every conceivable bit of cover, they worm their way to the neet, and, after fixing 
the material in the desired position, worm their way back to the position from 
which they started before flying off again. 

Practically the same procedure is adopted when the eggs are laid and incuba¬ 
tion is in progress. The sitting bird will leave the nest on the approach of a 
stranger if it can possibly do so without being detected, and will travel some 
distance along the ground before rising into the air. But if caught napping— 
not a common ocoaxrence-^it will sit tight and trust to its colouring to escape 
observation. In these circumstances it is often flushed, and the neet is then 
revealed. Ordinarily the nests are found purely by accident, but the majority 
escape detection altogether. 

The nest is always placed on the ground in a hollow scraped up by the birda^ 
themselves, sometimes under a stone or clod of earth, sometimes under or at 
the roots of tufts of grass, and sometimes at the base of some stunted bush. 
Sometimes it is a deep and soihetimes a shallow oq.p, built into the hollow with 
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the rim only slightly protruding above, and composed of fine grasses, roots, and 
stems with the egg-cavity carefully lined with much finer material; and both 
birds assist in its construction. 

Five is the full complement of eggs laid, but it is more usual to find three 
occasionally four. In shape they are typically moderately elongated ovals, 
sometimes a good deal pointed towards one end. The ground-colour varies from 
a greyish to a yellowish white with a moderate gloss ; rather densely freckled, 
spotted and speckled, sometimes blotched, with various shades of dingy yellow 
and pale purjile. Some specimens are almost inseparable from those of the 
Common Sparrow, and a normal egg would measure about 0*8 by 0 *6 inch. 

Alaudula rayUil (866) .. .. The Ganges Sand-Lark. 

Local name .. .. .. Unknown. 

Anglo-Indian name .. .. L'^nknowii. 

This inconspicuous though sprightly bird is commonly distributed throughout 
the Eastern and Western districts alike, but seems to bo confined almost exclu¬ 
sively to the undulating sandy dunes of the Ganges and other large streams. 
Its habits arc the same as those of the other allied species, save that it is not 
much of a songster, and is perhaps even more terrestrial than the last species* 
Straggling patches of tamarisk, camel-thorn, and other deep-rooted fungi, com¬ 
mon along most sandy dunes, are favourite nesting places ; but here again the 
protective colouring of the birds renders the detection of their nests very difl5- 
cult. 

The breeding season is from about Maich to May, and the nests, though 
similar in structure to those of the last species, are much smaller; being about 
three inches across and placed, as a rule, at the roots of tamarisk and camel- 
thorn bushes, or under tufts of grass; gross-stems, roots, and dry tamarisk 
leaflets being freely used in the structure. 

The full complement of eggs is three, though normally only two are laid, in- 
shape they are t\^ically rather perfect ovals, slightly compressed towanls one 
end. The ground-colour is a yellowish or greyish white with a moderate gloss. 
The markings are peculiar and characteristic and consist of a mass of minute 
speckles of a slightly darker shade scattered profusely all over the egg, and only 
very occasionally })rcj8enting secondary markings of pale purple shades. A nor¬ 
mal egg would measure about 0*7 by 0*5 in* h. 

Mirafm cantiUans (869) .. .. The Singing Bush-T.<ark. 

Local name ., .. .. Aghun, Aghin. 

Anglo-Indian name ., .. Unknown. 

This species seems to be locally distributed in some portions of the 
Provin' e, and is totally absent from others. In habits and coloration it 
greatly resembles the Ked-wdng«l Bush-Lark, but its song is lui mis taka ble. 
The tAvo species are, however, much confused by the amateur. 

The birds are found in wild bushy country, and several pairs may be seen 
frequenting the same locality, flitting about the bushes to the accompaniment 
of those quaint plaintive notes so characteristic of the species. 

The breeding season is from about March to August, and the nests, invariably 
placed on the ground amidst thick grass and well concealed, are of two distinct 
types—a peculiarity for which there is no accounting. One is just the typical 
lark's nest as alreaily described, and the other is more or less dome-shaped 
with the eggs completely concealed from view. It is composed of dry grasses 
and roots and is, in fact, a perfect miniature of a CoucaFs. 

Four appears to bo the full complement of eggs, though three is more usual. 
In shape they vary a good deal, but are typically rather long ovals, somewhat 
.pointed towanis one end. In colouring and character of the markings they 
resemble certain types of Sparrow’s eggs, but in some specimens the markings 
present a reddish brown tint by which they can he differentiated, A normal**" 
egg would measure about 0*7 by 0*5 inch. 
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Mirafra trytkropUra (871).. .. The Red-winged Bush-Lark. 

Local name .Jungli aggia. 

Anglo-Indian name .. .. Unknown. 

This is the common Bush-Lark of the Province, and is met with in most suit¬ 
able localities. Its habits and particulars of nidification are identical with those 
of the last species, even to the extent of constructing two different kinds of 
nests. The eggs, however, are remarkable for the uniform speokly character 
of the markings, and the distinct red and reddish brown tints which 
predominate in all the eggs, and which, in many cases, have a tendency to 
collect in an irregular cap or zone at the large end. The eggs approximate in 
size to those of the last species. 

Oalerita dem (876).Sykes’s Crested Lark. 

Local name .. .. .. Chandul. 

Anglo-Indian name .. .. The Crested Lark. 

This species occurs quite commonly in suitable localities throughout the 
Province, particularly in the drier and cultivated tracts. Their pale colouring 
and small perky crests are unmistakeable, but they do not seem to have 
acquired the soaring habit of the Indian Sky-Lark. They are, however, adepts 
at evading observation themselves and leading intending robbers away 
from their nests, and invariably evince the same cunning as the Indian 
Sky-l4trk. 

The period of nidification is from about June to August, and the nest is always 
placed on the ground in dry and open country. It is invariably built into a small 
hollow or depression sometimes almost entirely concealed by some clod of earth, 
or hidden away amidst a tussock of grass, or at the roots of some stunted bush. 
It is composed of various grasses and vegetable fibres usually without any 
lining whatsoever; measuring about 4 inches in diameter and 2^ inches in 
height. 

The eggs, usually three in number, vary considerably in shape, size and colo¬ 
ration ; but typically are broad ovals, slightly pointed towards one end. The 
ground-colour varies from a dull yellow to a greenish white and exhibits a bright¬ 
er gloss than any of the other species. The markings consist sometimes of a 
multitudinous collection of freckles of purple shades, and sometimes of spots 
and freckles of reddish brown underlaid by pale purple clouds particularly 
towards the large end ; some eggs bearing a remarkable resemblance to those of 
the Brown-backed Indian Robin. A normal egg would moaaure about 0*7 by 
0*6 inch. 

Pyrrhulatida grisea (879) .. .. The Ashy-crowned Finch-Lark, 

Local name .. .. .. Diyora, Duri. 

Anglo-Indian name .. .. The Black-bellied Lark. 

This is perhaps the commonest species in the Province, and occurs in almost 
©very district in suitable localities. The birds seem to be more or less gregarious 
in their habits and are usually met with in parties of a dozen or more, frequent¬ 
ing dry open plains and undulating uplands. Their colouring is of a highly protec¬ 
tive nature with the result that they will usually allow one to approach to with¬ 
in a few feet without being alarmed. They are much the smallest of the species 
already described, and the males can easily be recognised by their black under- 
parts and the light grey patches on their heads. 

The males of this species evince a Curious habit of soaring into the air at 
frequent intervals, rising and falling in rapid undulations, and then descending 
to eai^ in a f£U9t nose dive, sometimes from considerable heights. This curious 
practice is more pronounc^ in the breeding season and has doubtless something 
to do with it, though to the casual observer it would appear to have no meaning 
whatsoever. 

The period of nidification is from about July to August, according to locality, 
though I am unable to state definitely whe&er two breads are raised in this 
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period or not. The work of nest construction would appear in most oases to be 
undertaken entirely by the female, though the male doubtless assists in inoubat> 
ing the eggs and feeding the young. Neste may be found quite commonly on tho 
ground on dry open plains or fallow Helds ; a hoof-print frequently forming the 
cav'ity in which the nest is placed. Sometimes the nest is piaccd against a clod 
of earth, sometimes against the slender roots of camel-thorn, but is mostly right 
out in the open without covering or canopy of any description. The nest itself is 
merely a small, circular, more or less cup-shaped pad of various vegetable fibres 
and soft materials, about .3 inches in diameter and quit© substantial. But on 
more than one occasion 1 have found eggs on the bare ground where there 
was not any sign of a nest, wliilo Hurae reconls having found a nest amongst 
the ballast, between the rails, where trains were passing a dozen times a day 
over the sitting bird ; and “ When wo think of the terrific heat glowing from the 
bottom of the engine, the periietiial dusting out of rod hot cinders, it seem 
marvellous how the bird could have maintained her position’'. 

The full complement of eggs is three, though one ordinarily finds only two. 
In shape they are typically moderately elongated ovals somewhat pointed 
towards one end. The ground-colour varies from a greyish to a greenish white, 
and the markings consist of speckles, spots, and mottlings of yellowish brown 
scatterofl over the egg. .Some are remarkable for their freckled character, while 
in otheis tlio 'markings are hazy and indistinct, and yet so uniform and conflu¬ 
ent in others as to obscure the ground-colour almost enfircly. A normal speci¬ 
men would measure about 0*72 by 0*55 inch. 

Arachnechtkra asiatica (895) .. The Purple 8un-bird. 

Local name .. .. .. Shakar khora. 

Anglo-Indian name ., .. The Common Honey Sucker. 

The Puiple Sun-bird, so often referred to as a Honey-Sucker, is very commonly 
distributed throughout the Province. It is a familuir and fascinating garden 
species, and is always seen frequenting centain flowering trees and shrubs from 
th© blooms of which they extract the nectar ; fluttering and hovering about the 
blooms like gigantic honey-bees. 

The male is unmistakeable on account of his biilliant peac(Kk-bliip plumage, 
but the female is not nearly so conspicuous. Her colouring is, in fact, distinctly 
sober; so that the uninitiated might quite easily pass her by, or perhaps not 
identify her in any away with her sprightly and gaily-coloiiri'd mate. 

The perifxl of nidification seems to be quite an elastic one, for nests may be 
found, according to locality, in almost any month of the year. February and 
March, however, would seem to be the most favoured. The labours of nest 
constiiiction, incubation of the eggs, and fee<ling of the young, are borne entirely 
by the female, while her retrograde mate disports himself gaily among the flowers, 
makes himself most objectionable to all feathered society in the neighbourhood, 
occasionally sitting near the nest and cheering his mate with loud and vigoroua 
song, and is not above carrying on an outrageous flirtation with the wife of 
another elaborately-garbed gentlemen in the next hyhiscus patch if she so 
happen to pay him a visit within the limits of what he considers to be his bound¬ 
aries. But where the reproductive faculty seems to have passed him by, it ia 
certainly an overmastering desire with the female, who devotes herself to her 
arduous lalxiurs with a persistence beyond all praise. Not only docs she evince 
a sense of ingenuity truly remarkable in the matt-er of ai chi toot ure, but her eye^ 
for the picturesque is equalled only by her choice of protective environment, 
her imbounded devotion to the young, and the quixotic departures from the 
normal in the choice of peculiar nesting sites. 

The nest is pensile and of very remarkable structure, conforming to a shapo 
which I can best liken to an elongated pear; the lower part, comprising the 
egg-compartment, being almost a perfect cup with th© sides tapering gradually 
upwaids to meet at the point of suspension. The choice of materials is practi- 
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oaUy unlimited, for anything soft and pliable, which can be woven with spider’s 
web and silky materials into a compact nursery about 7 inches in height and S 
inches in width, is used for the purpose, and a perfect work of art is the result. 

About midway between the point of suspension and the egg-compartment 
a small circular hole about an inch in diameter is worked into the nest fabric 
which operates as an entrance to the nost, and over which is worked a small 
canopy or portico, which is a characteristic feature of the construction. 

From the point of suspension the nest is gradually extended and widened till 
the place where the aperture should be is reached; the nest having acquired, by 
this time the shape of a more or lees solid cone with the apex on top. Now 
•comes the aperture with the little projecting oomioe above it, and the greatest 
care is exercised in its construction. Follows later the extension of the body 
of the nest, and finaily the soft and cosy egg-oompartment. Then follows a short 
period of activity during which the female may be seen going in and out of the 
nest,twisting and turning her little body about inside it in order to get the pliable 
materials to conform to the shape of her body; and, as she sits in the nest with 
her bill protruding from the aperture, it acquires a distinct bulge behind in 
order to accommodate her tail in comfort. This little habitation is completed 
in about ten days. Her food during the priod of nidiheation is reduced absolu¬ 
tely to the minimum, for she is seldom away from the nest, and is not attended 
to at all by her mate. 

Rather a remarkable feature of these nests is the dry leaves and rubbish which 
are stuck all round the egg-compartment, and also as streamers below it; which 
Hume and other observers ascribe purely to ornamentation. But I would 
suggest that a much subtler motive is intended. It is a curious fact (I speak 
purely from personal observations) that nests which are built in what one might 
consider abnormal positions—^n punkah ropes or the wire netting across a 
window for instance do not ordinarily exhibit these nntidy streamers to any 
appreciable extent. But those built in thorn and cactus bushes where rubbish 
and cobwebs abound are moat elaborately decorated with these materials in 
order, prosuraably, to harmonise with the surroundings as much as possible. 
Protective mimicry or camouflage would therefore be quite a possible factor 
when comtemplating the question of what others have been content to treat as 
mere ornamentations. 1 should imagine that the struggle for existence amongst 
these smaller species ifc sufficiently acute to preclude any idea of ornamentation 
where a more useful purpose might be served. Concealment and mimicry 
would ordinarily be the prime consideration. 

Normally two eggs are laid, but one frequently finds three. In shape, size 
and coloim'ng they vary considerably; but typically are moderately broad 
ovals, considerably pointed towards one end. The ground-colour varies from a 
greyish, through shades of greenish, to a brownish white. The markings consist 
principally of minute speckles of grey, pale purple, and brown shades pretty 
uniformly scattered over the whole egg, usu^y obscuring the ground-colour 
altogether, and invariably collecting in a confluent zone at the large end. The 
dull, ill defined and confluent nature of the markings is a charaoteristio feature 
of the eggs, and, in fact, quite unmistakeable. A normal egg would measure 
about 0 • ^ by 0 *45 inch, 

Dieaeum trylhrorh^fnchm (919) .. Tickell’s Flower-Pecker. 

Local name .. .. .. Unknown. 

Angb'Indian name ,. .. The White Honey-Sucker. 

This little bird is commoner than is usually supposed. It is to l>e found in 
most districts in the Province, but on acemmt of its inconspicuous colouring 
and small size quite easily escapes Observation. In general appearance it is 
very like the female of the Purple Sun-Bird, though it is smaller, the bill much 
ahotter, and the upper plumage suffused with a greenish tint. There is no 
mistaking the difference when die two spedes are seen together* 
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Though of such Rmall size, they differ from the Puiple vSun-bird in one import¬ 
ant particular in that they are seldom seen among bushes or shrubbery, but 
always on large trees for which they evince a curious attachment. They 
are met with either singly or in pairs, flitting nervously about the highest bran¬ 
ches and are everlastingly on the move. Their very faint but high-pitched 
note repcatecl at intervals, is unmistakeable. 

The i)reeding season is from about February to May, and the nest, always 
placed high up on some largo tree, is one of the most difficult to find. The birds 
are extraordinarily wary, and I have seen several cases where they have deserted 
the nest altogether on ac count of the observcis being careless ancl arousing their 
suspicions. Both birds assist in building the nest, and the male probably assists 
in incubating the eggs as well. 

A considerable amount of attention is paid to concealment, so that the nest is 
invariably hidden away amongst a hunch of leaves. It is pensile, and in 
appearance is not unlike the Purjile Sun-Bird's, save that it is much smaller, 
usually much rounder, and more caiefulJy put together. The building materials 
are much finer, and the egg-compartment is most carefully lined with soft vege¬ 
table fibres and silk}^ down, particularly silk-cotton from the polls of Botnbax 
imtabaricuw. The external decorations and strcamci's of rubbish, as also the 
projection over the aperture, are almost entirely wanting. 

Only two eggs are laid. Tn shape they arc typically rather elongated ovals, 
more or less pomti*d towards the small end. The ground-colour is pure w'hite 
and glosslesM without any markings of any description. A normal egg would 
measure about 0*6 by 0*4 inch. 

Piprisomi squalidum (921) .. The Thick-billed Flower-Pecker. 

Local name .. .. .. .. I hi known. 

Anglo-Indian name .. .. Bul-tit. 

This interesting littU bird occurs quite commonly in almost every district 
in the Province, and. like Tickell’s Flower-I^ecker, evinces a curious liking for 
large trees ; seldom or ever frequenting bushes or shrubbery. In size and colour¬ 
ing it resembles greatly Tickell’s Flower-Pecker, but its note is quite different and 
characteristic; being a succession of loud uttered botli whilst feeding and 
.during flight. The bill too is much shorter, and when looked at from above forms 
a complete equilateral triangle. The birds are met with either singly or in pairs, 
and are everlastingly on the move ; never resting for a single moment. 

1'he breeding season is from about Febiiiary to June, though the bulk seem to 
breed in Mar's'll, and the nest is so typical that when once seen it can never be 
mistaken for any other. They are always placed on large trees, sometimes low 
down, but invariably at considerable heights from the ground ; and a great 
.deal of importance is attached to concealment. 

The nest is composed throughout of extremely soft and pliable vegetable 
fibres of a reddish brown shade, particularly the silkly down from the young 
shoots and flowers of various plants which arts woven together in such a manner 
ns to represent felt. It is small, pendant, and purse-shaped an I slung along a 
twig or bough which forms the roof of the structure ; and not suspended from a 
point like the Purple Sun-Bird's or Tickell’s Flower-Pecker’s, The aperture is 
somewhat elongated and about an inch in length, with its major axis on the 
rsame plane as the twig and immediately below it. Measured from top to bottom 
the nest would be about inches, and the egg-compartment about 2 inches 
across. The side walls are hardly a eighth of an inch in thickness, but the baggy 
.lower portion thickens perceptably to about half an inch The curious felt-like 
fabric and reddish brown colour are, however, immistakeable. 

Quite a number of nests are built amongst the loaf nests of a particularly 
vicious species of red ant in which circumstances they seem to escape molesta* 
jtion altogether. Not only does the colour of the decaying leaves bend perfectly 
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with that of the nest, but the ante when disturbed become so aggressive as ter 
cause the intending robber to beat an ignominious retreat. 

Normally two eggs are laid, but three is of quite common occurrence. In 
shape and size they vary a good deal, but typically are rather elongated ovalSr 
The ground-colour varies from a light pink to a distinct rosy red usually thicklv 
spot^ and speckled with brownish pink and claret-colour, particularly toward.^ 
the large end where they have a tendency to form an irregular zone or cap. A 
normal egg would measure about 0-6 by 0*4 inch. 


{To be emtinued). 
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NOTES ON INDIAN BUTTERFLIES. 

BY 

Lt.-Col. W. H. Evans, D.S.O., R.E- F.Z.S.. F.E.S. 

(Continued from Fo/. A\Y F///,40.) 

40. The followin^if additions and corrections are needed to the papers 
appearing in the Journal on “ Butterfly collecting in India *’ and the “ Identi¬ 
fication of Indian Butterflies.** 

(a) Vol. XXVIII, p. 502 and 747. Morphids —Amathusuda as far a» 
India is concerned. 'Pruo Morphids arc S. American. 

(h) Vol. XXIX, p. 2Jl. Under A.l. 7 raide<< alter la to lb in the 1st ancF 
7th lines ; alter lb to la in the 1st and last linos: put la, 8t aeq* before 
lb, et seq* 

(c) Vol. XXIX, p. 242. Plato VI, bottom left hand figure, alter A. 12. t 

to A. 11.1. 

(d) Vol. XXIX. p. 250 : B. 6.1. In the B.M. there are 2 d I J of Delias 

sinqhapurot Wall, from Tavoy. It dilTers from agnronia in having 
black veins on the hind wing belosv. Whether af/o«/iwa, agoranis 
and siiKjhapura aie coiLspinjiHe is uncertain, but 1 prefer to regard 
them as such for the present, though the first tvo have been caught 
flying t-ogethor by Mr. (J. K. E. Coopt»r. The races under B. 6.1 
should stand thus : 

a. singhapura agontina, M. Sikkim-Dawnas. 

/9. singhr^pura ogoram^, Grs. Dawnas. 

7 . Hingkapura sinjhapura. If W/. Dawnas- S. Burma. 

(«) Vol. XXI^, p. 253, Mr. H. T. (J. Watkins investigated the albina* 
jtatdinn—lihythea group of Appias on my behalf in the B.M. last 
summer. It ivas found that zehnira had been described from the 
Coromandel Coast and its place must be taken by nljerna, Sivin ,: 
sivinhnei, M, and urns, Svin, (\\o^ in my list) R\HO~-Hbytheii, It may 
be remarked that, though the c^t^cmc dry season male ot Ubylhea 
HU|>erficially resembles it may always be separated easily 

since there is only one tuft of hairs noai the end of the abdomen, 
instead of two. venusta proves to be a /uiulina form and flam 
must be employed for the Ceylon race of a/6/a«. In Ceylon there 
are three female forms of albino, viz., flava yellow above and below ; 
t^rnnflaia white above, 3 ^ellow below: the common form, white 
above and below, tor which I pmjHisc the name norirta, noo : semi- 
flava is Fruhstorfer K name, not Kober’s. m laniu. is a distinct 
Australian species and pi'idina should be substituted as the species 
name, pauluia was desciihed from the Coromandel Coast, Java and 
Tranquebar, while the figuie accompanying the description 
represents a female, which might well apjieitain to the Javan or 
Ceylon form, but not to the S. Indian : therefore typical fxivlina 
should bo regardofl Javan and galcue. Fd,, employed for the* 
Ceylon ra''e. The names should stand thus: 

B. 10.4. libylhea Ubylhea, F. Ceylon, Ind*a. 

Ubylhea olfcrna, Swin. Bengal-Assam-Burma. 

B. 10.6. albina flam, Roi\ ("eyion. 

2 V. •ienvflnviK Frnk. 

2 V, norma, Evans, 

albina darada, Fd, 8. Irdia. Sikkim-Burma. 

2 V, semijlava, Fruh, 
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D. 10.7, pavlina guleire, Xd. Ceylon. 

2 V, lankapura, 3/. 
pafdina uxtrdit, Af, S. India. 
pavlina adatnsoni, M. Burma. 
pauliim ^Ifithea, Fd. Andamans, Kicobaxa. 

if) Vol. XXIX. p. 264. The Indian Empire forms of pt/rarUhe andflonlla 
are; 

B. 11.4. pyrarUhe minna, Herbst, 

B. 11.6. floreUa gnoma, F, 

ioYs Vol. XXIX, p. 265. The Burmese race of verhudi is not by any meant 
the same os the Malayan gobidas and I propose the name parva, nov^ 
B. 13* 1 p. vrrhn^tU parva^ Evans. 

{h) Vol. XXIX, p. 256. Mr. H. T. G. Watkins has pointed out tome 
errors in the genus Gnnepteryx : the correct names are: 
li. 14. 2. farinoaa chitralensis, M, 

B. 14. 3. a. a/ipaaia zaneka, M. 

/?. aspaaia zantkoidea^ De 

41. The following butterflies were obtained by Major F. M. Bailey in August 
1916 on the Safed Koh beyond Parachinar and in nearly every case the record 
•extends the previously known range of the butterfly :— 

Parnasaius delphitia kafir^ Avin, At 13,500 feet. 

Pieria calUdict kalora, M, 

Pieria canidia, Sparr. 

A porta leii>codiee baliicha^ M, 

Pararge achakra^ KolU 
Maniola pxdchra^ Fd, 

Karanaaa hubneri, Fd, 

Aulocera padma^ KolL 
Aulocera auxiha kurrutm, Evans, 

Vanessa uriicoR rizana^ M, ' 

Vanaasa cashmirenais^ Koll, 

Argynnis kamah.^ M, 

A rgynnis adippe jainadeva, M, 

Argi/nnia lathonia iaacea, JJb, 

7ji\era rmho-p KoU, 

PohjmmcUua troa druneJa^ Swiv, 

Heodea phlaeaa aiygianua, But, 

Tkach syla, Kollar, 

Hesperia alpina, Erach. 

42. The following are new butterflies from Thibet:— 

(а) Erebia phyllis irma, non. above very dark brown : upf. witJh the 

usual area of modilied scales on the disc and a large pre-apioal black 
ocellus containing 2 prominent white pupils. ? paler brown, the 
area between the end of the cell and the ocellus tawny, continued 
under and outside the ocellus. Unf. tawny with ashy borders, ocellus 
as abfive, but with pale ashy ring. Unh. mottled brown and 
white, a very obscure discal and a submarginal irregulab black 
lino, between which Is a row of obscure small white spots. Expanse 
49 mm.Differs from all other forms of phyUiSf Leech^ in the d having 
no fulvous colour above and in the 2 having no yellow ring to the 
ocellus. S. E. Thibet, between Bhutan and Gyantse, 13,000 
feet, August 1922 ; 2 <5» 3 $ caught by Major F. M. Bailey: types 
in B. M. . 

(б) Colias cocnndica itina, nor. This name is proposed for the CoUaa 

figured by me on the plate opposite page 540, vol. XIII, as 
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cocandxca. It differs four cocandicaf Erdcht chiefly in size, 54 mm* 
against 42 mm. The type is in the B. M. 

(c) Coliaa pvgo, nov. Above cf pal© yellowish white, 2 white, veins black 

dusted, costa forewing red, cilia white. Upf. base black dusted^ 
a black spot end cell: marginal black l)order broad, one-third 
of wing, with a central row of large white spots, each of which is 
joined to the termen by a white line. Uph. basal } black, a white^ 
spot end cell: border broadly white, divided by black dusted veins. 
Below' costa F and H rod. Unf. white, a black ring end cell, a^)ex 
yellowish green, obscure discal black s|)ot8. Unh. greenish yellow, 
basal J black dusted, white spot end cell; margin broadly pale, w ith 
dark dusting on either side of the veins. Antennce and logs rod. 
Expanse 48*61) mm. Much paler than any known form of cocandica^, 
Erfich, and with larger marginal spots. Smaller than irma, Evam^ 
which lias rod cilia: not nearly os dark as nehulom.Oh.: differs from- 
thihctava.Riley, in ha\nng the costa red. Nearest of all to ilircmbultis, 
Frnh, as regards markings, but that species is yellow above. This 
sjiecios was recorded by Mr. R. »South in B. N. H. 8. Journal, vol. 
XXIT, p. 163, as Colias nodes, Bdv., having been obtained by Major 
F. M. Bailey at Pugo, S. E. Thibet, 14,0()O oil Juno 27th, 1911: 
3 cf 1 were obtained and the tyjies are in the B. M. 

(d) Colias nwnlium lovgto, nov, 9 above yellowish white, mostly diisterl 

over with black scales. Antenn®, h^gs, costas and cilia red. Upf. 
veins prominently black, pale centred black spot end cell: margin 
broadly black,bearing large pale spots in 1, 2, 4 and 5. Uph. entirely 
black dinted, a large whiu spot end cell: large ill defined, black 
dusted, subnmrginal pale spots. Unf. w hite, dusted black scales, 
complete series discal black spots: white centred spot end coll, apc.x 
yellowish green, black dusted. Ihib. entirely yellowish green, dust¬ 
ed black s(\iles, red ringed white spot end cell, with an external red 
tongue and a red streak between base w ing and base coll : obscure 
discal black s|>ots. Expanse 48 mm. Rosomblos mo7Uiiini, Ob., which 
occurs in S. E. Tliibet, but longto is paler with more black dusting, 
resembling somewhat com/? Jhti, I rsch. 1 9 ,t hc l ypo m B. M. obtain¬ 
ed by Major F. M, Bailey on August Sfh, 1922, in Thibet between 
Bhutan and Gyantse. 

(e) Lyeaena orion tylhri, nov. Above rather as typical orion, Pall, but 

much darker, smaller and Agings more pointed: no traces of the 
usual pale submarginal markings. BeloAV marked as in orion, 
the ground colour duller and the oranuc submarginal markings 
in consequence much less prominent. Expanse 28*30 mm. obtained' 
by Major-General H. (\ Tytler’s collector at Gyancse in May 1911, 
Tjl)© i and 9 M. 
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A JOURNEY TO SIAM AND BACK. 

BY 

'Major C. H. Stocklby, D.S.O. 

Paht IV. 

(2 jilatei.) 

(Continued from page 722 of this Volume,) 

I left Hkambengpet on March 26th and did an uninteresting t^ mile march 
•to Nam Me Kam, a little N. of W. Very hot and moatly through dry deciduous 
l^gle. The march was only marked by my attempts to secure a Green Imperial 
rigeon, which flew from tree to tree; invariably flying out of the wrong side and 
also selecting the tallest trees on which to settle. 

Next day we did a long hot march into the foothills to a hamlet called Ban 
Bamoi, 16 miles winding through dry jungle and undulating country covered 
with teak and grass. Here I halted a day and did a round through 
^he hills to the north, to look for game. It was evidently good game country, 
but much of it was being burnt or had just been burnt and the game had left it 
temporarily. Recent tracks of bison and tsine were plentiful, we jumped a small 
herd of sambhar jn one place and found fresh tracks of a b^r in another. 
Jungle fowl swarmed and I found a nest containing two fresh eggs, in a curious 
.situation. It was in a hole in the bank of a stream, the hole being about the size 
and shape of a Rugby foot ball, smooth inside, and with the entrance near the 
top. Coming back I saw an emerald dove, the first of the trip, also many otW 
interesting birds, broadbills in particular. 

We were camped in dense evergreen forest and most of the ponies strayed in 
search of grazing, so that we were very late in starting and had a hot waterless 
12 mile march across the low hills southwards to Pong Nam Tan on the Klong 
8uan Mak, here a clear rippling stream with a wide sandy bed. It was here I 
took several specimens of Anadebia diademoides which to my inexpert eye 
looked extremely like a JFwploca of sorts. Another butterfly, Danais midciber, 
provided me with a curious spectacle. While pitching camp I saw a sort of 
wavy movement in a clearing about 100 yards away and went over to 
investigate. The clearing was about 50 yards wide and covered with the dead 
stalks of some sorrel-like plant about two feet high. On these were clustered 
the most amazing masses of butterflies I have ever seen. They were all of one 
spedee, D* tnulciberf and covered the entire clearing in clotted swarms. 
Very few were flying; they wore mostly settled wherever they could find room 
on ^e dry stalks, sometimes clinging to each other. 

That night the plaintive mewings of flying squirrels seemed to be in every 
•other tree> and I set forth with the gun to try and secure one but failed. 

Next morning, April let, we marched early and reached the Karen village 
of Klong Pung To at 4^ miles. The village was, as usual, built on piles, and 
round the shi^y parts of the piles and under the floors were clustered large 
^numbers of butterflies, Euploea godarti and Suploea diodetianus. Leaving the 
village we entered very fine forest, and it was here I saw the largest flocks of the 
Great Black and Yellow-Hornbill I have ever seen. One contained 19 birds 
.and the second 23. Their wings made a loud rushing sound as they flew: 
hhrd to describe but quite distinctive. 

We camped at Klong Pong Kapo, on a narrow shelf of the bank of a small 
•stream. It was a great place for butterflies but also for bees, and after a while 
1 was driven inside the tent. Mahomed Kasim amused himself with the net 
and shortly brought to me a fine ^ecimen of PapiUo paradoxus telearchust the 
•cmly one taken on the trip. He brought it to me held firmly by one wing» 
and how has the privilege of having his thumb impression on e^bition in 
\the Natural Hlstorf Museuur at S. Kensington. Fortunately it wsa otherwise 
*quite undamaged. 
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I went up the stream in the evening with the net, having sent Maung V with 
ithe imn to shoot squirrels, and, not 40 yards from the tent, put up a handsome 
Malay Tiger Bittern. Further on I saw a couple of little tamiops which I wanted, 
and felt mther sore about things, until aUttle later Maung U returned with a very 
fine Flying Squirrel {PtUivtrim annameims) and two Jungle-fowl, one of which 
I gave him He also ate the bodies of the specimens after skinning. All the 
camp here ate freely of a white flower, rather Uke a large and very fleshy spiraea, 
whic!h they said was excellent when cooked. I tried it, but found it had an un¬ 
pleasant musty flavour. 

Next morning I climbed the hill behind camp to look for game, and at the top 
of a ridge about 800 feet above camp came on a sounder of pig 15 strong. I wasted 
so much time looking for a boar that they got my wind and bolted, a sna^hot 
failing to kill. There was no boar in the lot but they were all of the lean black 
heavily crested type which lhad seen near Lampha. I saw a couple of barlis 
ing deer in the course of the morning but failed to get either. 

On the 3rd we marched about 10 miles mostly through an evergreen jungle. 
At 34 miles we reached the Klong Sai, where I shot a Lesser Thick-billed Green 
Pigeon and a Great Hornbill. The latter’s breast provided a couple of excellent 
fillets later on. Fording the Klong Sm we entered the densest bit of evei^reen 
forest of the trip. It was about 5J miles to camp, and for a gieat part of it one 
could not see a man five yards behind one on the track, I shot a Green-legged 
Hill Partridge at one place by kneeling down and peering through the sterns^ 
but it took US ten minutes and hard work with a dah to recover it. In places 
where the path opened to a yard wide, I took several lovely Arhopalaa, mostly 
atosia and alea. They flit across from one evergreen to another with a fliish of 
Antwerp blue in a patch of sunlight and seem to vanish until one detects a sober 
brown insect settled on a leaf with closed wings. Near camp I took several 
giKxumens of Lebadea martha, also one of Laringci ykiucf>8C€?i3, the only one 
seen. E Ka Klo was ci bad camp, very cramped in a narrow valley with dense 
jungle. In the evening a mouae-Heer was added to the bag. Here occurred 
our first serious misfortune. That evening four ponies were missing. I hod a 
grazing guard out of two men, but they came in at sunset to fetch halters, saying 
the ponies wore alright and about 200 yards upstream from camp. Half an hour 
later thev came in with 10 ponies saying four could not be found. At 2 a.m. 
two ponies trottled into camp and next morning I found by their tracks that they 
hod been right over the next ridge. We searched all next morning but the 
jungle was desperately thick and T fancy the missing two were quietly 
removed by tigers whose stronghold w e were just entering. 

We reached Klong Klung next evening, passing the Man Wang stream at three 
miles, and ten miles in all to a bad camp by an old grass growm village site in 
the riVor bed. Here the Siamese guide brought me a fruit with a hard woody 
outside, the size of a large lemon, and recommended me to try the inside, I 
found a little mawkish pulp and some seeds inside, neither of which were to my 
taste. The Siamese assert^ that the Great Hornbill eats this fruit I asked 
him how they opened them, and he said they eat them whole, which I doubteii 
until he was backed up by all the others. Later I shot a Hornbill with one in 
his crop, but how he swallowed it or how his digestion tackles the thick woody 
shell ^ do not undemtand. 

I halted next day to send for some rice from a village about 6 miles down 
jstream and myself had a try round for game, jumping some sambhar and a bar¬ 
king deer. It is very hard to walk noiselessly in thick dry jungle, but the 
Karen with me insisted on putting aside every stick and bamboo to allow My 
High Mightiness to pass ; usually breaking off Hie branch with a loud report or 
«tandiiig on a bunch of dry bamboos with a vwy good in^tion of a Gatling 
Gun, Tills did not make hunting any more easy. 
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On April 6th we began to get into real game coimtry. We marched westwards^* 

S > the ^ong Khing for 4 milee, then turned S. up a subsidiary stream called the 
ue Tah So about 11} miles in all* About two miles before camp I saw fresh 
tsine tracks, and thought of stopping to take a rifle off a pony, but decided not 
to as it meant off-loading, and it was an improbable chance after all I had a gun 
and lethal bullets with me, A mile on we topped a ridge and came to a slope of 
fresh green grass, and there, 100 yards away down the slope was a herd of tsine, 
5 or 6 cows and two bulls. One of the latter was a young one of the usual rufous' 
colouring, but the other was nearing his prime and had a very curious coat, grey 
down to the middle lateral line, then red below. I have seen many tsine bulls' 
but never one like that. I ran down behind the cover of a fallen tree, pushing 
a couple of lethal bullet cartridges into the gun, and got within about 20 yards,, 
took careful aim at the bigger bull and pressed the trigger. Result two miss- 
fires, The herd now must have got my wind, for they made off to my right, 
disappearing in some bushes, but came on top of my ponies and turned off. The 
bigger bull, however, came straight back towards me. I had changed the cart- 
ri^es and tried again when he was within 20 yards, result two more miss-fires. 
He had been coming straight at me where I stood partially under cover of a 
fallen branch. He must then have caught sight of my topi, stopped dead just 
as I pressed the trigger for the second attempt, turned round and made off. Up 
to then I certainly thought he was charging me, which shows how careful one' 
roust be in making such assumptions. I discovered the cause of the miss-fires 
later. There hod been a heavy shower of rain the day I went out from Ban 
Samui, and Gunjanaw had been carrying my water proof haversac with the flap 
pushed inside, so that all the rain had entered and formed a pool at the bottom. 
The four lethal cartridges had been in this, and I had told Gunjanaw to throw’ 
them away and take four more from the gun case ; instead he had dried them 
and repla^ them, A mile through open gross and tree jungle and we turned off 
the track and descended to a stream to camp. Near the bottom outburst a bull 
bison and was gone in the jungle on the opposite bank just giving me a glimpse 
of a flne pair of horns. 

Arrivecl at the bottom, I found a nice shady flat beside a gravelly stream, 
and we starterl to camp. Then things began to happen to Nawash Ali. He put 
down his hurricane batti on the ground bv the tree at the foot of which he intend¬ 
ed making the kitchen fire. Out dashed a jungle hen from the dead leaver 
amongst the roots, knocked over the lamp and fled with a squawk. This startled 
the bearer but we were five fresh eggs to the good and in an eggless country. 
Then Nawash Ali lit his fire and about two minutes later he and Mahomod Kasim 
leapt in the air with a yell and fled in different directions. On enquiring I found 
they hod been stung by a “ shaitan Approaching carefully I discovered a 
wasp's nest on the tree trunk about 10 feet above the still smoulding Are. It 
was just like overlapping scales and was inhabited by a small dark brown wasp 
with no yellow markings. Later on we removed the kit 1o a site further dowm, 
but in the process Mahomed Kasim got stung again, this time on the nose, and 
I got stung on the hand. I can testify to the vimleiioe of my sting, while 
^^lahomed l^im's nose gave visible, and much enlarged, evidence. 1 am glad 
to say we were not the only sufferers, Maung U, having nearly split himself 
laughing at the victims, went to fetch the hurricane batti when he thought all 
was safe. He bent over to pick it up, and—afterwards went to sit in the nice 
cobl stream for a bit. 

I had a look round for a tsine in the afternoon, but although I saw plenty of 
tracks, both old and fairly recent, none of the makers were to be found. That 
night we heard elephant to the W. 

On the 7th we started early, and after a short climb of 260 feet, crossed the 
dividing ridge into the Mewoog watershed, tiae valley we entered'trending S.LV 
about l}mil68 gradtal descent through open tree and grass jungle, where tupaia s 
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abounded, brought us to a dry sandy nullah full of brushwood, where there were 
fairly recent tracks of bison, and where we lost the path in the undergrowth. 
It took the best part of an hour to pick it up again, and then wo climbed about 
600 feet to the west of the next ri^e, and dropped down 300 to a small spring 
at the head of a very pretty open gravelly valley, all scattered trees and long 
grass. Here 1 disgrac^ myself by letting sentiment get the better of science. 
A couple of large langurs appeared in front of me, and jumped into a small tree 
about 30 yards away and sat looking at me. They were light, almost white 
grey with long fine hair, and appeared much bulkier than our familiar Preahyle» 
enUllus, Also their hands and feet were not black. I felt I ought to slay one in 
the interests of science, but I loathe killing monkeys, and these two were so 
particularly confiding that T could not bring myself to do it. I fancy they must 
have been Prea&ytes robinsoni. The track now kept up almost level on high 
ground W. of the nullah bed, and steadily for four or five miles along it were the 
fresh tracks of a tiger who had proceeded us only by an hour or less. At about 
8 miles the track took us across a series of low jungle covered ridges until we 
found overselves descending into what was evidently the main valley of the* 
Mewong stream. Here wo lost the track altogether, and after two miles of 
struggling through bamboo jungle, we came to a dense belt of jungle clothing 
the river bank, through which we had the greatest difficulty in finding a way for 
the ponies. Eventually wo emerged into the river-bed, here sandy and about 
80 yards wide, and after paddling up stream for half a mile through a couple of 
inches of clear ruiming water, I found a suitable camping ground on the right 
bank. 

While pittihing camp a tiger roared in the forest on the opposite bank, and thia 
sound T was to hear every few hours for the next week. Tigers are very numerous 
in the Mewong, and unusually noisy. 

Since leaving Hkambengpet we had marched almost duo south, except for 
the first two days; we now turned west up the Mewong, and I pushed up the 
left bank on the 8th looking for a suitable camp. 

The track was decidedly rough, the first two miles across a fairly open depres¬ 
sion, then up among the ridges lugh above the stream. At seven miles we 
descended to the flats by the river, which now flowed amongst rocks and grass* 
covered sandbanks, and mode our way through a stretch of most abominable 
bamboo-thorn. I was about 200 yards ahead of the ponies when there was a 
tremendous rush and crashing of bamboos on my left by the river, and I ran 
through the tangle as fast as I could, arriving with a scratched face and a mere 
remnant of a shirt, just in time to see the tail end of a buffalo disappear into 
the jungle on the far bank, It was impossible to take up the chase then as T 
had to see the camp pitched, and I hod not yet found a site. Returning to the 
track I put up a sambhar and two barking deer in the next half mile, and then 
the track led us across the river and I found a good site for camp on a bamboo 
flat on the right bank. Here I shot a Black-necked Stork for the breast fillets, 
which are quite good eating. 

Camp was on the east aide of a long narrow loop the river makes in flowing 
round a low jungle-covered ridge. This loop was about J of a mile in depth, 
but across the neck of the ridge was only about 360 yards, and in the evening 
I crossed it to explore the valley to the north. On reaching the river again 
on the far side of the ridge I found a boggy patch covered with tracks of bison, 
tsine, buffalo and tiger. Some of these Ia«t were fresh, but all the others were 
from two to four weeks old with one exception, that of a solitary bull buffalo, evi- 

Nate .—I ha ire been in the Mewong igain this year fa February, and saw five 
tigers (shooting two of them) and the tracks of many, more but never 
heard one roar, and only once ** the titting call. It this seatoual 
Oomment invited.^ 
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dently my friend of the morning. About five hundred yards higher up, the valley 
widened and there was a stretch of reeds and marsh about a couple of acres 
in extent, and I tracked the bull into this. Not being fool enough to take on 
a buffalo in high reeds and sticky mud, I lay down under cover on a high portion 
of the right bank and waited until after sunset in the hope that he would emerge 
for his evening feed, but nothing showed, though a tiger roared in the jungle 
behind me. On the way home I jumped another tiger as we came down the 
slope of the ridge which faced camp, and he had evidently been watching the 
ponies gracing in the river-bed. I got rather a shocjk when he bolted from 
behind a bush twenty yards away, but this was only the prelude to an unpleas¬ 
antly lively night. 

I had dinner shortly after dark and had just finished when I heard some large 
animal snorting on the far bank of the river. There was a fire burning at each 
end of the camp, but the beast enteied the river-bed and came towards camp 
“ click, clack ” over the loose stones and, after splashing through a couple of 
pools, halted, snorting and breathing heavily, about thirty yards from me. 
By this time I had my rifle ^nd was entrenched behind an absurdly inadequate 
tree, peering at the black mass through the darkiiess, and uncertain what to do. 
The whole camp was in awed silence, broken only by Nawash Ali, who remarked 
in a strained whisper when the brute shifted its feet, “ It*8 going to charge now.” 
This lasted two or three minutes, and I was greatly relieved when our visitor 
turned with a contemptuous final snort and walked back whence ne had come. 

1 had naturally assumed from his truculent attitude that I had had a buffalo 
to deal \iith, and had visualifted the nasty results if he charged the camp in the 
dark, but J was greatly surprised, on inspecting the tracks* with a lantern, that 
it had been a bison bull which had behaved in this eccentric and trying manner. 
I traced him for two or three miles in the morning, and he seemed to be making 
steadily for the Klong Klung by the track which we had followed. This incident 
over, I went to bed and bad just put ray head on the pillow when there was a 
nerve-racking ” aungr-r-r-r-h ” from a tiger about, thirty yards from my bed, 
quickly followed by a repetition of the noise from the men's end of the camp : 
two of the brutes undoubtedly, and more trouble. Yells and cries from the men, 
and snorts and violent halter-straining by the ponies which the enemy were 
evidently trying to stampede into the river-bed. I shouted to the men to get 
to the ponies* beads, and was still hunting for a stray shoe when the sounds were 
repeat^ and two ponies broke away. This was too serious, as the previous 
loss of two at E Ka Klo had cut my transport and rations very fine, so I made 
a wild dash and fortunately managed to grab both ponies just as they reached 
the foot of the bank, and hung on until the orderlies and one ponyman reached 
me. None of the others would move from the fire. 

After hobbling all the ponies with loading ropes and lighting two more fires 
1 went back to bed, and though we were twice again disturbed during night 
nothing untoward happened, our enemies giving a final and combined roar while 
1 was dressing at dawn. 

Tigers were undoubtedly very numerous and unusually vociferous in the 
Mewong, and although it is a common trick with lions I have not before heard 
of tigers trying this stampeding game on a camp. The Karens all said that 
the tigers there were only dangerous to men who travelled alone, and that they 
never attacked two or more together. I gave orders that no one was to leave 
camp for woodcutting or other purposes unaccompanied, and were not to go 
more than a couple of hundred yards. 

I had decided to trv downstream that morning, but found that the lower I 
Went the scarcer the game seemed to become, though about three miles down 
I heard a sound, twice repeated, which could only have been a rl^o bubbling 
in his^ wallow. Tlie Karen with me immediately said ” Rhino.** A search of 
the hill from which the sounds had come was quite unsucoesaful^ and 1 ooold 
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find no track*. The river here flowed though hard black rockg full of deep 
pools, and the bed wa« so broken that progress was very difficult, and as the 
bamboo thorn on the banks was an even worse obstacle I turned back at about 
10-30, shooting a buck barking deer a mile below camp and getting in aboui 
noon. 

The whole camp seemed to be engaged in paddling and Mamig U came up to 
me with a handful of eggs which I immecliately took to be from an owl’s nest, as 
they were spherical in shape, with hard glossy shells through the white of which 
the yolks showed faintly pink. Maung U then told me that they were from a 
turtle and showed me a female which they had just caught and which weighed 
16 pounds. All the turtles’ eggs I have seen before were dull \vhite with chalky 
leathery shells. The men caught a lot of smaller turtles and also a land tortoise 
weighing over twenty pounds. 1 sent the carapace f)f both the big turtle and the 
tortoise to Dr. Malcolm Smith and he said he was not certain of the speC'ies. 
A little later a large tortoise was captured weighing over 20 lbs. The turtles’ 
eggs were excellent eating, and 1 got over 40 of them, though 1 do not know 
whether they all belonged to the same female. 

Shortly before getting back to camp T had heard the sound of a shot from 
up the valley, and found the giii<le and the Karen hunter had gone out to find 
the track for the next march. They came in about 1 o’clock, and I taxwi them 
with having fired. They denied it at first, but on my pointing out that the 
Karen's muz/Jc-loading blunderbuss had been very recently discharge*!, they 
admitted that thf‘y had seen the buffalo bull on their way back, and had fired 
to frighten him away, ns ho was in the middle of the river-bwl. On going out 
in the evening T found that they had succetMleil so thoroughly that the bull 
had departed by the same game track as the bison bull had taken ; and eNidently 
lor the same destimition. This was annoying, as buffalo were evidently 
scarce. 

About 3 o’clock I saw' tw o of the pony-men emerge suddenly from the opposite 
jungle and walk rapidly U) camp, where they sat down in the shade with rather 
a cliastenetl mien. (Jn enquiry I found that they had disobeyed my orders, 
and w'andereil off to have a look at the country from the neck of the opposite 
ridge. Here they met a tiger suddenly; evidently the same one which I had 
jump***! the previous evening. 1 took the rifle anil went across to look for him 
but faileel to get a shot, though I caught a glimpse of his tail end as he made 
ofl.^ 

Next day, the ICth, T shifted camp five miles upstream to get nearer the pass 
and find the onward track. 

The path was very hanl to follow', and in a bit of thick evergreen we were 
^uite deceived by an elephant path. A small herd had walked along the track 
in file, and on into the jimgle. Where they had walked was a nice beaten path, 
and we very naturally missed the point where they had diveiged from the right 
track and followed their route. After about half a mile they had dispersed to 
feed and our nice beaten path ended suddenly in a tangle of broken bamboos, 
so we had to return and search for the right trail. 

About three miles up the river we crossed to the right tank and I sat down 
on a largo fallen tree to wait for the ponies. W’hile there, a hen silver pheasant 
jumped on to the trunk about 15 feet from me, and I was interested to note 
that her breast feathers showed no V-shaped white markings as in the hen 
which I had shot at Pang Yao, but only small white spots. She flew away 
after about a minute, and I then rose and immediately put up a fine cook from 
almost imder my feet. He was remarkable for a very long and pure white 
tail. The Pang Yao birds were got at about 3,000', while here we were only at 
about 700', and the character of the jungle was quite diffemit; at Pang Yao 
it had been mainly big evergreen forest, here the trees were mostly dedduoaa 
mixed with bamboo, the forest smaller snd the humidity much less. 



980 JOVMAIh BOMBAY NATVBAL HIST, SOOIETY, V6L XZIX. 


Croeaing the river we entered a tract of giant bamboo growing on a level flat 
with plenty of grass beneath them. This flat was covered with old tracks of 
two small bands of buffalo, three and five in number^ and they had evidently 
residing there up to about three weeks previously. I also picked up here 
the skull of a bull buffalo with horns about 40 inches long, which, judging by 
the teeth and cranial sutures, was not an old animal. 

Leaving this fiat we forded the river twice to cross a small loop, and climbing 
up the right bank, came on a nice spring about 40 yards inland, at the foot <5 
a magnificent Ficua which was in fruit and crowded with green pigeon; moetly 
the Pin-tailed species, but also the Thick-billed and Orange-breasted. As we 
approached the spring three sambhar dashed away from a patch of undergrowth. 
Judgiag by the size, I think one of these was a stag, but I saw no stag with horns 
out of the thirty or more sambhar which I saw in the Mewong, and I think they 
had just shed them. 

Leaving the spring we entered a beautiful glade of grass and teak trees, 
which was covered with old tracks of game, and re-crossing the river, camped 
amongst giant bamboo on tho left bank. 

In the evening I explored the valley above camp, and found the jungle very 
thick, with numbers of sambhar in it. I came on a party of half a dozen in the 
river-bed, and shot a hind for meat. She fell on the opposite bank and rolled 
down through some bushes, and I went across to examine her. Finding she 
was badly afflicted with that curious sambhar disease “ sore neck,’’ I caught 
hold of the head to pull her into a better position, and was immediately covered 
with red ants, a nest of which she had toru down in falling. I had to run to a 
pool and divest myself of shirt and shorts as quickly as possible, but did not 
escape without a severe biting. ** Sore neck ” has never been e.xplained satis¬ 
factorily. Evans in “ Big Game Shooting in Upper Burma,” says that all 
sambhar have it; but though this may be so in tho wild state it certainly is not 
in captivity as I have recently examined sambhar in both the Calcutta and 
Karachi zoos, which showed no trace of it. It begins with a circular naked 
patch the size of a rupee, which has a small raw spot in its centre, and which 
may spread so as to cause the loss of all the hair of the neck except the crest, 
as had happened in the case of this particular hind. 

On the way home I bad a very curious experience. We were about 500 yards 
from camp and heard a sound like the blows of an axe quite close to us. I 
was annoyed, as I thought that some one had disobeyed orders and gone too 
far to gather fuel. I traced the sound to a dead tree about 150 feet high, and 
walked round it with the Siamese guide trying to locate our man, who, by the 
sounds, seemed to be about fifty feet up the tree. We could see nothing, and 
were standing there puzzled, when, with a loud rending crack, the tree began to 
fall straight towards us, and it was only by a speedy dash to one side that we 
avoided being crushed beneath it. The sounds we had heard were evidently 
the preliminary breaking of dead fibi*es inside the trunk, but the effect of the 
incident was disturbing, and I sympathised with the Siamese who said tho 
Mewong was full of devils. 

This man had told me that he knew of a salt-lick to which the buffalo had 
probably gone, so I took him out next morning and went down stream to Pigeon 
Tree Spring, then started up the hill to the south. We laboured up a long way 
and the ground grew less suitable for buffalo the farther we went, so I finally 
demanded an explanation from the guide. He said that he thou^t I wanted 
sambhar: the fact of the matter being that he had not expected to be taken out 
after buffalo, and funked it. I start^ down the next ridge, seeing a dozen or 
more sambhar, and half way down found the fresh tracks of a bismi bull. From 
the traoks he did not seem to be unusually big, and I wanted buffalo much more 
than bison, but as they led in the right direction I took them up. 
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They led me straight down to the giant bamboo flat where I had found the 
buffalo skull the previous day, and, passing through this entered a tract of 
banibcx) thorn. Fortunately I had not far to go through this, and after about 
200 yards, up rose my bull from a small knoll about 35 yards away. I could 
only see him indistinctly through the bamboo, and ho turned and trotted off 
to the right, so I dashed in to out him off, passing the guide who was squatting 
grey with fright, and ran into my bull at about 25 yards range, when a 
bullet through the heart as he swung round to meet me, settled matters. 

I had been very lucky in finding a fairly clear lane through which to attack, 
but I foimd I was still more fortunate when I saw what a grand trophy I had 
secured. He measured 45J inches across the horns as he fell, and now, after 
drying and shrinking, they measure 44} inches across, with a girth of 20 inches 
and length of 31^ : this is os shown in Rowland Ward’s “ Recoil of Big Game 
(8th edition) in which he tops the list of heads measured by them. 

1 sent back the guide for more men, and, after photographing the bull, 
skinned otf his neck-^kin to the head, which 1 then cut off, and it took four men 
to carry it back to camp, whore it took mo three hours lal>our and the acquisition 
of some grand blisters on my hands, to complete the skinning. Paring the skin 
took several hours a day for the next week, as the skin dried hard as flint on the 
inner surface in the heat and remained soft in the centre, so that even with the 
most careful use of preservatives I almost failed to sav’e the musk. 


(To be conlinypfL) 
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INDIAN DRAGONFUES. 

BY 

M4JOB F. C. Fraser, F.E.S. 

Pari XVIII, 

(With 2 Plates and 2 Text-figures.) 
{Coniinited from page 680 of Voi. XXIX.) 
Group— Onychooomphus Laid. 

( —Genus— Onychooomphus Selys.) 



Fig. 1.—Wings of Lamellogompkus acinaces Laid. 

In this group are included all the species belonging to the Selysian genua 
Onychogoinphus, It has long been evident that such a heterogeneous collection 
of species must sooner or later be split up into a number of subgenera and so far 
as the Indian species are concerned, Laidlaw has already begun this dissection 
by splitting up the genus into four sections. 

Of these, in this paper, Section II becomes genus Mesogoinphua Forat. and 
Section IV genus Larneliogomphia gen. nov. Dr. Kis in discussing the foi nier 
genus, an African one, states that it probably embraces some species from India, 
obviously having in mind Onychogotnphus htieatus Selys and allied species. A 
careful comparsion of this species with others of the genus Meaogomphus fails 
to reveal any characters of sufficient importance to separate it from the genus. 
As regards raising Section IV to generic rank, in addition to the striking and 
characteristic facies of the insects composing the group, I am relying on certain 
larval characters which in themselves are of sufficieiit importance to Justify the 
step. Although most of the larv» are as yet unknown, I think it quite safe to 
infer 1 hat they will all be found eventually to share the characters of those of 
L. nilgiritnaia and aci7iaces. 

Lastly as regards Sections I and III, more material, especially larval is needed 
before any further steps in claasificatioii can be adopted, these tw'o sections are 
thorefore grouped together under the original genus Onychogoinphva. 
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In writing up the group I have been greatly helped by, and am muoh indebted 
to Messrs. H. Stevens, H. V. O’Donel and C. M. Inglis all of whom have generously 
contributed material without which much of the descriptive matter could never 
have been written. 

Group Characters. 

Fore and hind wings showing equal specialization in regard to transverse^ 
nervuros between Mi-iii and Miv ; sectors of arc well separated, parallel at origin 
and well curved; Cui and Cttii in hindwing parallel or nearly so as far as wing 
margin ; pterostigma braced; Miv and Cui in fore wing parallel as far as 
le^ el of node; Ai separated from Aii by two rows of cells from immediately below 
the substrigone; 2 or 3 rows of cells between Mi and Mia at level of outer end 
of stigma. Legs short, hind femora only slightly overlapping the posterior end 
of thorax when adpressed. 

Larva veiy variable. 

Genus— Lamellooomphus gen. nov. 

^Genus— Onyc’hogomphus group—0. biforckps Selys.) 

Moderately large to large insecits with a jet black ground colour and limited 
but sharjdy defined yellow or yellowish green markings. 

Dorsal bands confluent or not confluent with mesothoracic collar; humeral 
stripe present, vestigial or entirely absent; dilatation of end segments of abdomen 
b^ins abruptly at base of segment eight, the apical half of segment seven barely 
dilated. Anal appendages of great length, the inferior usually overlapping the 
superior which, except in acinacea are strongly hooked downwards so that the 
dorsal surface of their apices comes into contact with the dorsal surface of the 
inferior appendage ; branches of latter scparateci near origin, then converging 
again until the apposed apices enclose a small oval foramen. 

Genitalia variable. 

Larva with the penultimate segment of antennae broadened into a flat tri¬ 
angular lamella ; abdomen short, stout and strongly keeled. 

Half. T>ensely shaderl rocky mountain streams. Genotype Iximdlogornphus 
biforceps (Selys). 

Lamallofomphut bilorcept (Selys.) 

Onychogomphua hi forceps Selvs, Bull. Acad. Bclg. (2), xlvi, p. 421) 
(1878); Kirby, (lAndenia bifmeeps) Cat. Odon. p. 60 (1890); Will. 
Proc. U, S. Mus. XXXIJI, pp. .‘108, 312 (1908); Laid. Rec. Ind. Mus. 
p. 407, Vol. XXIV (1922). 

Male: Alxlomen 41 ram. Hindwing 32 ram. 

Head black, labium dark brown, labrum marked with a transverse yellow 
oval spot on each side, the base of mandibles, anticlj’peus and a broad stripe 
acro'JS the upper surface of frons bright yellow, the base of frons black, this 
colour extending as a short tongue into the floor of sulcus. Occiput black with 
a small median spot of yellow, slightly rounded, ciliated along its free margin. 

Prothorax black with a lateral spot of yellow. 

Thorax black marker! with greenish yellow as follows:—a complete meso¬ 
thoracic collar confluent with a stripe on the lower part of the raiddorsal carina, 
a dorsal oblique stripe not joined to the mesothoracic collar, and a humeral 
stripe, liaterally yellow marked with two broad black stripes on the sutures, 
the black converging and l>ecoming confluent at the middle of the stripes. 
Beneath black. 

Legs black, the four posterior femora with an outer yellow band. 

Abdomen tumid at base, thin and cylindrical as far a# segment 8, which ia 
abruptly dilated, 9 and 10 narrowing again slightly, black marked with bright 
yellow as follows:—the sides of segment I and a triangular spot, on the dorsum, 
two large spots including the oreillets on the sides of segment 2 axid a lobed stripa 
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ixi th« donum, segmoote 3 to 6 with narrow baaalrings nearly divided by the black 
of donal oariru^ oooopying about one third of the aegmente, in addition an oval 
vpot at the middle of theae segments, the basal half of segment 7 and a small 
rounded spot near the base of both sides of segment 8. 

Anal appendages rather longer than segments 9 and 10 taken together. 

Superior yellow changing to black at the tips,thick at base where they are rather 
widely separated, converging, tapering and finally meeting at the apices. Seen 
in profile the ba^l thirds nearly straight, the apical third curved strongly down 
and circling back so that finally their dorsal surface comes to lie in direct contact 
with the dorsal surface of the inferior appendage. The latt^ black, equal in 
length to or projecting slightly beyond the superiors, thickened at basal third 
where the two branches separate to enclose an oval space, after which they come 
together again, tapering and curving upwards to meet the superiois. The two 
sets of appendages thus enclose a large subtriangular space when viewed from 
4he side. 

Wings slightly enfumed, venation black, costa finely yellow ; pterostigma 
'deep blackish brown (3 mm.), nodal index 8-16—13-9. 

Female undescribed. Martin in “Mission Pavie” states that the female is 
very like the male but the yellow spots on abdomen are much larger, he gives no 
detailed description unfortunately. 

Bob, Darjeeling. Type in the Selysian collection; another male in the 
Indian Museum collection, taken in May 1913. These, so far as I am aware* are 
the only Indian specimens known but Martin has recorded it from Tonkin 
where it is apparently not uncommon. 


Lsmellogomphot iaglisi sp. nov. 

Male: Abdomen with appendages 414*^ mm. Hindwing 36 mm. 

Head. Labium pale yellow, the border of median lobe narrowly brown, base 
■of mandibles broadly greenish yellow, labnim glossy black with a large trans¬ 
versely oval greenish yellow spot on each side, anteclypeus and a large spot on 
each side of postclypeus against the eye citron yellow, irons black, greenish yellow 
above, this colour slightly overlapping the foreborder, base of irons narrowly black 
which projects for .a short distance into the sulcus, rest of head matt black 
except for an obsolete spot on occiput which appears to be due to translucenoe 
of a greenish yellow spot on its post^or surface. Border of occipital scale rather 
sinuous, fringed wiUi long black haiis. Eyes bottle green. 

Prothorax black with a small citron yellow spot on each side. 

Thorax black marked with yellow as follows:—a mesothoracic collar narrowly 
broken in the middle line, antehuroeral oblique stripes ext^ding from the alar 
sinus but not meeting the mesothoracic collar, a vestigial humeral spot above, 
the whole of the sides except for a very broad median black stripe which bears a 
small transverse oval spot of yellow immediately below the insertions of wings. 

Legs black, the posUrior pair of femora only bearing an outer yellow stripe. 
Coxae and trochanters yellow. Hind femora furnish^ with a row of closely-set 
evenly spaced short but robust spines on the outer side; mid femora with longer, 
less closriy-Ret spines. 

Wfcigs palely enfumed, costa finely yellow to well beyond the node, nodal 


index 


12- 17 17-12 

13- 12 13-14 


stigma well braced, black, 3 rows of cells between Mi 


and Mia. 

Abdomen tumid at the base as far as segment 2, vmy narrow and cylindrical 
as far as extreme apex of segment 7 ; 8 to 10 greaUy expanded, black marked 
with yellow m followssegment 1 with a large lower lateral spot and a linear 
transverse apical dorsal spot, 2 brqadly yellow on the side* including the robust 
oreillets, a linear stripe on the middoieum broadening hasalwards and longitudi* 



Explanation of Platk I. 

1. Dorao-Iateral view of fjamellogotnphus nilyinenAis, Male. 

2. The Fame of LamellogomphuA acinaces, Male. 

3. The same of LameUogomphua bi/orcepSf Male, 

4. The same of LamtUogomphiia ingUs%, Male. 

5. The same of Lamellogomphva malaharenaist Female 

6. The same of lA»mtllog<mphu9 drummondi. Female. 
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naQr at the base by a brown mark on the dorsal carina, segments 3 to 6 with 
basal anBnles occupying about the basal fourth of segments, all nearly cleft by an 
invasion of the black along the dorsal carina posteriorly, segment 7 with rather 
more than the basal half greenish yellow, the basal half of this marking on the 
aides is squarely pale brown. Segments 8 to 10 unmarked. 

Anal appendages aboiit the length of segments 8+9, the superior yellow, 
posterior two thinls straight as seen in profile, apical third curling strongly down 
and then actually back so that finally its dorsum comes into contact with the 
dorsal surface of the inferior appendage. The latter black, cleft to its base, 
tnrving at first down and then bent at a right angle and prolonged to overlap 
the superiors. A little dilated at base, then thm and cylindrical for as far as 
middle third where it dilates rather abruptly aiul tapers to the ends, its branches 
separated at base to enclose a long oval space. The appendages by their appoei* 
tion wiclose a large cordate space as seen in profile. 

Genitalia—lamina broad depressed and obtusely notched, inner hamules 
converging long sinuous, broad at base and tapering to a tine outwardly turned 
point, outer hamules broad and conical, projecting well beyond the genital sac 
and bearing a stiff pencil of hairs at the apices, lobe broad and deep, funnel- 
shaped but not markedly prominent, surface black and cmrsely corrugated. 

Female: Abdomen 45 mm. Hindwing 38 mm. 

Very similar to the male, markings similar in every respect. Wings rather 
more enfuraed, pterostigma well braced, blackish brown, 2 or 3 rows of cells 

between Mi and Mia, nodal index 

Anal appendages yellow', very fine and rather longer than segment 10. 

Vulvar scale very short triangular, deeply encased by expanded side* of seg¬ 
ments 8 and 9. Legs coloured as in the male, hind femora with a row of short lut 
robust olosely-set spines on the proximal half and 3 to 6 much longer, more 
robust and more widely spacexl spines on the distal half. 

The markings in the Hasimara female, which is distinctly teneral,are distinctly 
broader and there is some ertdence of a broken yellow stripe traversing the lateral 
black 8tri{>e of thorax and there are small baso-lateral spots on segments 8 and 9. 

Hob, A single pair collected by Mr. C. M. Inglis on the Riyang River, 
Mangpu, Darjeeling District, 1800 ft. 17, V. 23. A female collected by Mr. H. V. 
O’Donel at Hasimara tea estate, Duars, Bengal. 

This species differs from L, biforceps by the colour of the labium, the presence 
of lateral yellow spots on postclypeus, the vestigial character of the humeral 
line, the absence of middorsal markings on segments 6 and 6, the larger size and 
greater number of antenodal nervures. From L. camdas (Mart.) by the absent'e 
of excrocencps on segment 8; by its smaller size, etc.; from aci/iacea by the shape 
of the anal appendages and from by its much larger size and markings. 

Lamellofomphut dnimmondi sp. nov. 

Female: Abdomen 46 mm. Hindwing 40 mm. 

Head. Labium with middle lobe entirely black, lateral lobes pale yellow, 
iabrum black with a transversely oval yellow spot on each side, anteclypeus 
yellow, rest of face black. Frons greenish yellow, ite baae above narrowly 
bordered with black, the black ordy shahtly encroaching on the floor of the 
eulouB, occiput largely yeUow, raised into a point at ite centre, behind greenish 
yellow. Eyes bottle green. 

Prothorax black marked with a small yellow spot at centre of posterior lobe 
in front of which is a much larger geminate spot of the same colour, finally a largo 
spot of yellow on each side. 

Thorax block marked with yellow as followsa complete mesothoracic collar, 
oblique antehumeral stripes extending from the aUr sinus above to the 
18 


13-19 18-12 

12-14 13-13* 



986 JOURNAL, BOMBAY NATURAL SI8T. SOCIRTY, VoU XXIY. 


meeothoracio oolkr below with which they blend, a minute upper epot rqpreeent- 
ing a vestigial humeral band, laterally yellow marked with a broad median black 
band which beara a minute yellow spot above just below the insertiong of winga 
and a very narrow line well separate from it below. 

Legs black, the anterior femora only bearing a well deBned yellow stripe on the 
inner side. Armature similar to that of tiie female of L, inylm. 

Abdomen black marked with yellow as foUows;—segments 1 and 2 broadly 
yellow on the sides, a broad middorsnl stripe tapering gradually from the base of 
segment 1 to apex of segment 2, leaving a narrow black stripe between itself and 
the lateral yellow, segments 3 to 7 widi yellow basal annules occupying nearly 
the basal fourth of each segment, segment 8 unmarked, 9 with a broad 
dorsal yellow spot covering its apical half, 10 almost entirely yellow, marked 
with a small subdorsal basal triangle of black on each side. 

Anal appendages short conical, bright yellow. 

Vulvar scale deeply 8\mk between the overhanging sides of segments, short 
and tonguodike, about one third the length of segment 8, black. 

Wings palely onfumed, pterostigma dark brown, weakly braced in three of tho 
wings, not at all in the fourth, only 2 rows of cells between Mi and Mia, nodal 


index 


12-16 16d^ 

iTn 12-12' 


Hob, A single female collected by Captain Drummond at Loimwe, 8,000 ft., 


Siam jEload, Southern Shan States. 


The venation and general facies of this insect are so similar to L. biforcepe and 
L, inglm, especially to the female of the latter, from which it is only distinguish¬ 
able by close inspection, that there can be no doubt but that it is a true Lamello- 
gomphua, at the same time the differences in the markings are so great as to 
distinguish it from any other species of the genus. It is very closely related to 
the two specie mentioned and less closely so to L, achiaoea and nilgiriensis from 
which it difTers principally by its much larger size. From hiforcepa and 
ingliai it differs by the antehumoral band being confluent with the mesothorocio 
collar, by the basal ring on segment 7 of the same size as those on segments 3 to 
6 and by the extoiisive yellow markings on segments 9 and 10. From camelue 
Mart (from Tonkin), the species is distinguished by the fewer antenodal neivurea 
and by the aides of thorax yellow marked with a single broad black stripe instead 
of black marked by two yellow stripes. 

Martin in “Mission Pavie” mentions a third species from Mandehowrie 
unknown to me, and gives neither name nor references ; it differs from drummondi 
by the humeral stripes being entirely absent, by segment 8 marked with a yellow 
spot on the sides and by segment 9 with a similar spot instead of a broad apical 
dorsal spot. 


Lamellotoinphm mlgirientis (Fras.) 

Onych/)gomphns bifarceps nilgirienaiB Fros. Roc, Ind. Mus., Vol. XXTV,. 
pp. 426, 426(1922.) 

Male. Abdomen (with appendage) 36 mm. Hind wing 30 mm. 

Head, labium entirely black; labrum biaek marked with two oval trans^ 
verse spots of yellow varying in size from very large to very small; bases of 
mandibles greenish yellow as is also the anteclypeus (but in one specimen 
examined, this latter was quite black); postclypeus black ; frone greenish yellow^ 
its base above rather broadly black, a prolongation of this colour invading the 
floor of sulcus ; rest of head black (but a good number of specimens with a round¬ 
ed spot of yellow behuid the occiput only visible when head is tilted forward )l 
E yes deep bottle green or in younger specimens bluish green. 

Prothorax black, oc^casiorially unmarked but usually bearing a sme^U geminate 
spot of yellow at centre of posterior lobe and outride this an even smaller 
spot. 
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Thorax black marked with greenish yellow as follows:—the upper part of 
middorsalcarma only occasionally, a mesothoracic collar interrupted in the middle 
line, oblique antehumeral stripes generally connected to the mesothoracic collar 
but in a small percentage more or less widely separated thereform (in such cases, 
the lower end of stripe is squareil olF, not pointed as in acinaces), humeral 
stripe absent (only in a single male was a vestigial spot found representing the 
upper part of a humeral stripe), laterally two broad stnpes separated by an almost 
equally broad black stripe, the j^osterior the broadest and covering the 
greater part of”the metepimeron, the anterior slightly narrower, the hlack stripe 
nearly always with linear longitudinal spot of yellow at its upper part close to 
the insertions of the wings, hut this occasionally absent on one or both 
sides. 

Wings hvaline; pterostigma black, over .5-6 cells, not robustly braced ; nodal 
, , lO-lSiie.li lM4 1i-lO X 1, K.. If 

index Venable: j2:j„|nno’ 1^10^2= 


and Mia. 

Legs black, without markings. A row of moderately closely-set robust short 
spines on either side of posterior femora which converge and merge inkj a common 
field at the proximal end, hind femora with a row of more robust more widely 
spaced spines on either side. 

Abdomen black marked with bright citron y'ellow as follows :—segment 1 with 
a triangular spot on the dorsum, its base apicalward and a large apico-lateral 
spot, segment 2 with a dorsal longitudinal stripe broadening at the middle, 
tapering at the apex, the oreilletsand an apicolateral spot varying in size, segment 
3 with a large baso-dorsal spot deeply cleft behind by an invasion of the black on 
dorsal canna, segments 4 to 6 with two dorsal triangular spots situated close to 
base, 7 with nearly the basal half yellow, 8 with a basal spot low down on the 
sides, this sometimes very minute or even absent altogether (but rarely), when 
very large, then accompanied by a smaller apico-lateral spot,‘segments 9 and 10 
unmarked. (In one specimen the dorsal spots on segments 4 to 6 were 
almost ol^solete and that on 7 was cut into two by the black of dorsal 
oarina.) 

Anal appendages black, the outer and upper surfaces of the siiperiois bright 
citron yellow to nearly as tar as the apex (in one specimen examined, the yellow 
was restricted to a short linear streak on the basal half of the outer side only). 
In shape exactly similar to those of L, hiforceps and inglisi. 

Genitalia st^^roely differing from that of tnglisi, the outer hainules however are 
much longer and tapering, projecting very prominently from the genital sac. 

Female: Abdomen 36 mm. Hind wing 33 mm. 

Very similar to the male, the abdomen stout and cylindrical; markings 
differing as follows:—spots on labrum smaller, band on froiis cut into two large 
oval spots by the black at base of frons joining up with that on front, antehumeral 
stripe separated from the mesothoracic collar (in the only two specimens known 
but this may be found to be variable when more material becomes available), 
the first lateral yellow stripe on sides of thorax >^ith its upper part isolated as a 
sejiarate spot, yellow maikings on sides of segment 2 confluent, basal spots 
on segments 3 and 7 separated by the black on dorsal canna, baso-lateral spots 
on segment 8 very minute and apical spot never present. 

Occiput armed with a pair of very long robust spines at its centre, the apices of 
Whkjhcurl outwards. 

Wings enfumed and distinctly saffronated at the base; nodal index:— 
1M41M1 
IMollOls' 

Anal appendages rather longer than segment 10, tapering, black with a bright 
ydlow tip, a long triangular protuberance between them ; segments 7 to 10 pro¬ 
gressively shortening. 
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Vulvar scale half the length of segment 9, oklt to its base so as to form two 
small triangular leaf-like processes which project back and somewhat down so 
as to bo e^ly visible in profile. 

Larva. Total length 23 mm. Length of hind femora 6 mm. Greatest breadth 
of body at about centre of abdomen 9 mm. Head moderately broad and quad* 
rate» antennae with basal segment small and cylindrical, 3rd segment broad 
flattened triangular, 4th segment rudimentary, exists as a tiny spine at inner 
lateral angle of 3rd segment. A duplicated tubercle on the prothorax. Wing 
sheaths broad, extending to segment 6. Abdomen depressed, strongly keeled 
from segments 4 to 8 which bear robust spines on the Carina, segment 7 to JO 
with stout lateral spines. Mask very short, extending to base of first pair of 
legs, middle lobe rounded, fringed with rather long stiff brissae, mentum angu- 
lated, the whole mask nearly quadrate. The highly specialized shape of antennae 
gives the name to the genus. 

Habitat. Nilgiri-Wynaad, Coorg and South Kanara, from the end of Sep¬ 
tember to the third week of October. The insect which is very local, frequents 
shady mountain streams, generally those with clean gravelly bottoms and is 
found settled on rocks or twigs in mid stream. When disturbed it immediately 
risesperpendicularly to trees overhanging the stream. In Coorg it prefers streams 
almost entirely hidden and olored in by overhanging cane br^es where it may 
be found settled on rocks or on the gravelly beach or occasionally hawking to 
and fro over runlets or rapids to which places the female usually resorts to lay 
her eggs. Whilst ovipositing the female* hovers some two feet or lees over 
the surface of the water and drops her eggs perpendicularly into the swirling 
stream. 

L. nilgiriensis is a southern species and is easily distinguished fit)m acinaces, 
from the same districts by the shape of its anal appendages. It and acinaces 
stand somewhat apart from hiforceps, inglisi and drummondi by their relatively 
smaller size, this being due to the shorter abdomen. It differs from hi forceps by 
the absence of a humeral stripe and dorsal spots on the middles of segments 3 to 
6, from inglisi by its much smaller size, by its confluent antehumeral stripes and 
by the absence of a vestigial humeral spot, etc., from drummondi by its much 
smaller size and by the black occiput. Its female differs from all others by the 
presence of two robust occipital spines. 

Lamellogomphus acinaces (Laid). 

Onychogomphus acinaces Laid. Rec. Ind, Mus. Ic, pp. 497-408 (1922). 
]\fale: Abdomen with appendages 35 -f 4 mm. Hindwing 30 mm. 

Head. Labium black, yellow at the base; labrum black marked with a 
pair of transversely oval greenish yellow spots; anteolypeus yellow, poetclypeus 
black; frons greenish yellow above, black in front, the base narrowly black, this 
colour sending a prolongation forward into sulcus which meets the black on 
front and cuts the greoiish yellow into two oval spots; vertex and occiput 
black (In some specimens there is a small spot of yellow behind the occiput as in 
niJjgiriensis ), 

Prothorax entirely black. 

Thorax block marked with greenish yellow as followsthe lower part of the 
dorsal oarina (only in about half the specimens examined), a meeothoracio collar, 
complete wh»re the mid line exists but broken when this is absent, an antehn* 
meral oblique stripe not connected with the collar, squared above but tapering 
io a point bdow, no trace of a humml band, latm^ly greenish yellow '^th a 
brood median black stripe, usually marked above near the inswtioos of the wings 
by a small linear spot of yellow. 

Legs blade, unmarked except for a broad greenish yellow stripe on the 
flexor surfa^ of the anterior femora $ armature similar to that found in 
nUgirieneis! 
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Wings hyaline, rays of yellow tinting in the subcostal and cubital spaces; 
pterostigma black, over 5 to 54 cells, braced; usually 2 but sometimes 3 rows of 

^ , 10-1616.11 12-16116-12 
cells between M% and M%a ; nodal indexiTTl ’ 13^(1012 * 

Abdomen black marked with greenish yellow as follows;—segment 1 with 
an apical triangular spot, its base resting on the apical border and continuous 
with a middorsal stripe on segment 2 which expands medially and tapers api- 
cally, segment 1 has also an apical lateral spot, segment 2 with two large yellow 
lateral spots, the proximal including the oreillet and its surrounding area, seg¬ 
ment 3 wdth a large basal spot nearly cut in two by on invasion of black along the 
dorsal carina, 4 to 6 with smaller spots nearly or quite cut in two, 7 with its basal 
half yellow and 8 with only a basal spot on the sides very variable in size, usually 
quadrate and acutely indented on its apical border, 9 and 10 unmarked. 

Anal appendages black, the superiors with the upper and outer surfaces bright 
yellow as far as the apices. In some specimens these appendages are entirely 
yellow and in such the upper surface of the inferior is of the same colour. Entire¬ 
ly differing in shape to those of all other species, the superiors truncate, taper¬ 
ing sinuously backwards and sloping slightly downwards towards the apices, 
equal in length to the two last segments of the abodmen, inferior slightly 
longer, divided into two closely parallel branches alniost as far as its base, the 
distal halves curved gently upwards. 

(jrcnitalia almost similar to the last, the inner hamules are much stouter and 
more robust, the outer shorter and stouter, the pencils of hairs at their apices 
very long and prominent. 

Female (hitherto undeacribed): .\bdomcn 39-40 mm. Hindwing 32-35 mm. 
Abdomen tumid at the base, stout, parallel-side<l and cylindrical as far as 
the anal end, black marked exactly os m the male except for the 2nd segment 
where the whole side is bright yellow, this in some specimens confluent with the 
broad middorsal stripe, segment 8 mimarked. The domal carina on segment 
7 usually finely black so that the basal spot is cut in two. 

Anal appendages yellow, very short and conical. 

Occiput fringed witli long bl^k hairs, slightly notched in the middle, without 
the spines seen in nilgiritnuis. Legs as for male but the hind femora furnished 
with a row of very long, very robust, very wideJ\ ^.paceHl spines os in nilgiriensis 
female. 

Hab. Coorg, North and South Kanara. Found in company with nilgirien^ 
sis in similar situations. Easily distinguished from all other species of the 
genus by its abnormally shaped appendages. The species is very closely related 
to nilgiriensia and apart from the appendages the only reliable character 
by which to distinguish them is the pointed lower end of the antehumeral stripe 
in aoinaces and the absence of occipital spines in the female. L, acinaces is a far 
more static insect than nilgiriensia wliich as has been noted above, exliibits con¬ 
siderable variations; this taken w ith its specialized anal appendages and with its 
enormous preponderance in numbers would indicate that it is a more modem 
and dominant insect and must eventually lead to the extinction of nilgiriensia. 

The type which is lodged in tho Indian Miiseum was taken by Dr. S. Kemp in 
North kanara (without date, probably October 1916). This was the only specimen 
known until October 1923 when the species was rediscovered by mysedf in South 
Kanara, and in considerable numbers. A largo number of specimens were taken 
on streams flowing down the Mangalore Ghat from Coorg to Kanara and event¬ 
ually Mr. C. Souter, Commissioner of Coorg, found it swarming at Bhagmandalo, 
Coorg—After having taken about 50 males I grew tired of taldng more and con¬ 
tent^ myself with capturing females of which I was fortunate enough to take six 
out of 10 specimens seen. Ml were hovering over a deep pool formed by damming 
up the river below, and were busy ovipositing by dropping their eggs phimb 
into the stream.*’ From Mr. Souter’s remarks it be seen that their mode of 
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ovipoeition is an exact parallel of that of nUgirienRs an observed by myself. 
The credit of the discovery of the female goes to Mr. Souter. The females 
of these two species are easily distinguished by the presence of occipital spines 
in nUgirimsis and by the antehumeral stripes in acinaces pointed instead of 
squar^ below, 

LamsQogompliiu malabarensis sp* nov. 

Female (Male unknown): Abdomen 42 mm. Hindwing 35 mm. 

Head. Labium pale yellow ; labrum yellow broadly edged with black with a 
prolongation of this colour from the base joining the anterior border of black; 
anteclypeus yellow, postclypeus black with a large si>ot on each side close up to 
the eyes; frons black traversed by a broad stripe of yellow on the crest constricted 
at its middle by an approximation of the black: vertex and occiput black, the 
latter with a yellow spot at its middle which is raised into a small tubercle. 
Prothorax black with a large spot of yellow on each side. 

Thorax black marked with greenish yellow as follows:—a mesothoracic 
collar narrowly interrupted in the middle line, antehumeral oblique stripe 
falling w'cll short of the mesothoracic collar, no vestige of a humeral stripe, later¬ 
ally greenish yellow traversed by a broad black stripe which is traversed by a 
yeilow stripe interrupted above by the black stripes confluent across it. 

l^gs. Femora yellow mottled with black, the hind femora with a row of 
closelj^-set very short very robust black spines numbering 9 to 10. 

Wings hyaline; pterostigma black, over five cells, well braced ; onlv 1 row of 
cells between Mi and Mm at level of outer end of stigma; nodal index:— 

O-lllll-ir 

Abdomen black marked with yellow as follow's t—segment I with a dorsal 
spot and its sides broadly, 2 with a dorsal stripe, bilobed and extending from base 
to apex and its sides very broadly, 3 with a broad basal ring and a spot situated 
on the middle of the middorsal carina, 4 to 6 with subdorsal basal spots confluent 
across the middorsal carina and a middorsal spot as on segment 3 but progres¬ 
sively smaller from 4 to 6, on the latter of which it is almost obsolete, 7 has the 
basal half yellow, 8 a large baso-lateral spot, whilst 9 and 10 are unmarked. 

Anal appendages yellow', small and pointed, the intermediate process also 
yellow. 

Vulvar scale small, deeply cleft to its base into two small triangular leaf like 
processes, a shallow depression on segment 9 beneath the vulvar scale very 
similar to that seen in M. linexUus, 

1’he general conformation, size and colouring (deep black with sharply defined 
yellow markings) of this insect are so similar to the known females of genus 
iMtmUogomphv^ that I have no hesitation in placing it in this genus, whilst it 
differs so much from all other females in its markings that it must be given 
spwific rank. 

From ntlgirif^nsis it is distinguished by the yellow occiput without spines and 
by the middorsal spots on segments 3 to 6, the latter character also serves to 
separate it from ociwoces and tnp^m, an additional point of diffei*ence being the 
yellow stripe travereing the medio-lateral black stripe of thorax From hifcreeps 
th^ entire absence of the humeral stripe will at once distinguish it, lastly it diflf^ 
from drummondi by the presence of middorsal yellow spots on segments 3 to 6^ 
by the presence of a lateral spot on segment 8 (unmarked in drumtno7idi\ and by 
segments 9 and 10 without yellow markingB. 

Described from a single specimen in my own ooUeotion taken in Palghat by 
Mr. T. N. Hearsey, 16 21. I had ti^en this for the female of biforeeps 

{Rec, Ind» Mus. Ved, XXXV, p. 124) being deceived by the middoisal spots on 
segments 3 to 6 which are only found in this species and in hifat^ps, I had however 
overlooked the fact that the humered stripe is well developed in &e letter speolei* 
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The species ^vill probably be found inhabiting the Annaimallai or Cai'damom 
Bills. 

Genus—^S bsooomphus Forster. 

(a«GenUH—O nychoqompiius groups—O. (jognati s 
and 0. uuAMMicus Selys.) 

MefOgomphus Forster, Die LiheUnliden Gatiungen von AJrika inid 
MadaQOHmf' (71 und 72 Jahresber., Mannheim. Ver f. Naturk). p. 71 
(1906). 

Moderately large or small insects with ground colouring sandy yellow, more 
or less poorly market! with pale brown, dark broAvn or black. 

l^rostigma mtxlerately long, sliorter than one fourth the distance l)etween 
the node and distal end of stigma; discoidal titdd in front-wing narrow, only 
beginning to dilate at or after the level of node; no anal loop nor vestige of such 
in the hindwing ; legs short, hind femora not extiMiding to hinder end of thorax ; 
abdominal segments 8 and 9 laterally foliate; 3rd to 7th very slender and 
cylindrical; superior anal appendages of male much longer than the KHh seg¬ 
ment, approximate in the mid-dorsum and coptiguou‘4 ior the greater part of 
their length, inferior appendage considerably shorter, deeply dividetl into two 
contiguous branches. Vulvar scale of female broad and short, notched ; on 
ventral plate of 9th segment a shallow depressu'n corresponcling to the vulvar 
scale and bordered by a low ridge. 

Larva rather long, narrow and cylindrical, antennae of the usual Gomphine 
shape. 

Genotyj)e Memgmnphus cogvatua (Hamb). 

Dr. Ris points out that the name as given by Fdrster is synonymous with 
that of Handlirsch’s fossil genus Mtfiogoviphim but as both publications date 
from the same month and cannot be fixed to a day, he has thought it advisable 
to adopt it for the living group, a procedure which is followe<l here. 

In the key given for the Gmnphinae in Part XVI of this Monograph, Meso* 
gont.phu8 lineatm appears under the old name <>f Onyvhogornphus lintalus and 
flpeciee Mesogomphus lindyreni and risi were not includerJ us thf'y had not been 
recorded at the time the M.S. was written. 

Mesogomphus llnemtus (Selys). 

Onychogemphns linjeatua Selys, Rev. Odon, p. 386 (1859); id. Bull. 

Acad. Belg. XXL (2), p, 36 (1854); id. Mon. Gumph. p. 48 (1851); 

Kirby {Lindeniu linmia) Cat. Odon. p. 59 (18W); Will. Proc. 

U.S. Nat. Hist, Mus, XXXTll, pp. ,309-310 (1908); Laid. Rec. Ind. 

Mus. pp. 403-404, Vol, XXIV (1922). 

Male: Abdomen plus appendages 37 mm. Hindwing 27 mm. Dehra Dun> 
N. India and Bihar. 

Abdomen plus appendages 32 mm. Hindwing 25 mm. Deccan and Nilgiris. 

Abdomen plus appendages 36 mm. Hindwing 26 mm, Ckiorg. 

Abdomen plus appendages 33 mm. Hindwing 24 mm. Malabar and Madras. 

Head ; Labium pale yellow, labrum, face and frons sandy yellow, the lat¬ 
ter with a more or less ill-defined brownish black line across the crest; vesicle 
and occiput yellow, a narrow transverse streak of dark brown separating 
them. In some specimens there is a narrow diffuse basal line of brown on upper 
surface of frons and the base of labrum may be clouded wiUt the game colour. 
Occiput raised into a slight i>oint at its centre and usnally bearing a line of 
minute spines on either side of this eminence. Coorg specimens have three or 
four such spines on either side, a Burmese specimen has a continuous row along 
its free hotter, Dehra Dun specimens resemble those from Coorg> a Poona 
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specimen has four teeth on one side and only two on the other and in no speci* 
mens have I found the spines altogether missing although Laidlaw states that 
in some of my Poona specimens they are entirely lacking. 

Prothorax blackish brown, the posterior lobe^narrowly and a large spot on 
either side yellow. 

Thorax sandy yellow marked with dull or dark brown or even blackish brown 
according to age of specimens, as follows: a dorsal line bordering the mesothora- 
cio collar closely and turning abruptly up on either side of the mid*dorsal carina, 
which is black in its upper part, an antehumeral oblique line beginning from the 
lower end of the dorsal line and running upwards and inwards to join this line 
in its upper part, thus enclosing a thin stripe of the ground colour, a humeral 
line on the humeral suture and two lateral lines close together, all three parallel, 
of the two latter, one crossing the spiracle and the other mapping out the postero*^ 
lateral suture. 

Legs yellow marked with black, a stripe on the inner side of all femora, an 
outer stripe on distal half of mid femora and a rounded distal spot or sti-ipe on 
outer side of hind femora; tarsi black. Two rows of robust evenly spaced, 
short spines on the hind femora which converge to form a common field of 
spines proximally; mid femora with more numerous and more closely-set spines. 


Wings hyaline, costa yellow as far as pterostigma which is pale reddish brouii 
heavily bordered with black especially onth»* costal border, covering 4-6 cells. 

usually well braced ; nodal index rather variable :— 9 ^ 

8-13 14-7 

“Tftl’TTo 5 rows of postanal cells ; 2 norvures between Mi-iit and Miv; 
7-91 9-0 


in the forowing, only 1 in the hind; 2 rows of discoidal cells as far as node; 
outer border of trigone in hindwing well angulated. 

Abdomen black marked with yellow or yellow marked with black, the two 
colours occupying a variable space according to the age of specimens, in old 
adults the yellow reduced to basal annules, in young the black present as apical 
annules. Segment 1 with the sides broadly yellow and a large dorsal apical 
spot of the same coloiir, segment 2 has a subdorsal line of black on each side 
enclosing a dorsal bilobed spot of yellow, the black curving down on each side 
thinly behind the oreillets, finally an apical black annule of variable width, seg¬ 
ments 3 to 7 have usually broad black apical annules occupying a variable length 
of the segments but generally less on 7 than on the others, a lateral line of bl^k 
runs from the apical annule on each side and extends just short of the baf^e, the 
dorsal carina and jugal sutures finely black. In some specimens the lateral 
stripe shortens as traced from 3 to 7, in others the jugal suture is so broadly black 
that it outs ofi two dorsal spots of yellow fore and aft of itself; segments 8 and 
9 vith wide dilatations at their sides, black on the dorsum except for a fine 
basal annule and an irreguar spot of the same colour on the middorsum, more 
evident on segment 8 than 9, segment 10 sandy ydlow wi^ the basal half or two- 
thirds of the dorsum black, llie terminal three segments show considerable 
variation, thus the foliate lateral processes may be broadly edged with black ot 
almost entirely blackish brown and the dorsal surfaces may be entii^ly deep 
black save for a fine basal ring on segment 9 and an apic^ ring bn 10, the latter 
sending a slight prolongation along the dorsal carina. There are many varia¬ 
tions of this pattern but the differences appear to be purely individual, not 
even racial characters. 


Axial appendages dull sandy yellow. Superior truncate, as long sa segments 
9 and 10 taken together. In profile they slope gently backwards and down-^ 
wards and then rather abruptly downwards, the apices even turning finally a 
little forwards. Seen from above tkey taper evenly to the apex and are closely 
apposed Uiroughout their entiie length. 
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Inferior much shorter, only one third the length of superiors which they 
resemble only in colour. Cieft deeply into two closely contiguous branchee 
which curve at first abruptly down and then as abruptly up again, the apices, 
finally directed straight back at a right angle to the part immediately in 
rear. 

Genitalia. Very rimilar to that of M, aigruiius ; lamina pale yellow, very 
shallow, broadly notched; inner hamules long and narrow, slightly convergent, 
the apices ending in a short sharp and slightly turned out hook, black ; outer 
hamuieB much longer and stouter, broadish at base but rapidly tapering to a point 
turxdng directly in to nearly meet at their apices, each bearing on the inner 
side, a short distance below the apex a short robust spine, black, yellow at the 
base. Lobe deeply excavate, hood-shaped, its a])ex strongly indented, directed 
almost sti*aight back, black. 

Female: Abdomen 31-36 nun. Hindwing 24-27 mm. (Poona and Coorg), 
Closely resembles the male except for shape of abdomen which is of even width 
throughout, much stouter and laterally compressed, no dilatations on the 8th 
and 9th segments. 

As a rule females are much paler coloured than males and less marked with 
brown or black. The lateral prolongations of black extend on to the 2nd segment, 
segments 8 and 9 are deep black and unmarked. In some specimens however 
the abdominal markings are much restricted and 8, 0 and 10 are entirely yellow. 
Segments 3 to 6, ventral to the lateral black stripes are pure shining silvery 
white, a colour rarely met with in other members of the genus. Occiput bearing 
four spines on oitlier side of the middle line, very evenly (lisposed in all specimens 
I have examined. (I^aidlaw states that they are entirely absent in one of my 
Poona fenmlo specimens). Wings palely enfumed or saffronated at the base 
and even more faintly along the costal margin ; costa and many of the nervures, 

especially the nodal, light yellow j nodal index ;— 

6-91 8-10110-8 

Hah. Breeds both m still and running waters; in Poona and Coorg it de¬ 
posits its eggs in shallows either at the edge of a sandy beach or over ripples 
flowing over a gravelly bottom. The males await them iiere, settlcfl on the sandy 
foreshore where by reiison of their colour they are well nigh invisible. Occasion¬ 
ally they rise and patrol backwards and forwards over the shallow ripples, a 
favourite spot to find them. In Coorg, at Hoskoti, I found quite a number of 
tenersls emerging in a dense reedy swamp and can only conjecture that ova 
had been deposited in a tiny brook with sandy bottom which flowed into 
the marsh. The site was quite unusual and may have been forced on the 
females by the extraordinary swollen state of the rivers which in 1933 
overflowed their banks and flooded large areas throughout Coorg. Larvae 
may possibly have been swept from the rivers and left stranded in such 
marshy retreats. The following is a description of the larva:—Length 
25mm., of abdomen 17mro., of hind femora 5mm. (Cylindrical, head moderately 
large; antennae of four segments, clubberj. the last segment very minute. 
Mask very broad, almost square, the base a little constrict^, its outer surface 
coated with short hairs, mid-lobe straight not projecting, fringed with fine 
bristles, lateral lobe furnished with a long moveable hook, somewhat squat, saw¬ 
shaped, its inner border with a row of blunt, molar-like teeth. Abdomen taper¬ 
ing gradually to the end, lOth segment short, not hollowed out above and not 
furnished with spines. All segments except the 9th and 10th furnished with a 
blunt middoraal spine. Legs very short, femora fringed with long coarse hairs. 

The larva thus diflers strikingly from that of L. nilgriensis by its narrow and 
oylindrioal shape and by the clubbed antennae. 

M. Wwsahcj? is a very war}^ and shy insect and somewhat diflIeuU to catch. 
Occurs almost throughout the year but is most common from September tc 
November. Found throughout India, 1 hsie specimens from Lurms Ceylon 
19 
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Bengal) Dehra Dun, Poona* Bangalore and Khandala in the Deooan, Madras, 
Palgiiat (Malabar), Triobinopoly, Coorg and the Nilgirii. 

Metogoniphiit grammioii (Ramb.) 

Oombhus gramnUcus Ratnb., Ina. N6vrop. p. 164 (1842); 

Of^d^omphiis grammow Selys. Bull, Acad. Belg. XXI (2) 
p. 35 (1851); id. Mon, Gk)mph. p. 45 (1857); Will. Proo 
U. S. Nat. Hist. Mof. Vol. XXXllI, p. 309(1907); Laid. 
Reo. Ind. Mus. Vol. XXIV, pp. 871 and 403 (1922). 

Male. Abdomen 33-39 mm. Hindwing 29-30 mm. 

Head. Eyes bottle green: labhim yeUowish; labrum, face and frons 
sandy yellow, a One black line below frons, another between the ante-and 
post-clypens and an equally One line at base of labmm. Base of frons, 
vertex and occiput black, vesicle yellowish, as also back of occiput. 
Behind eyes bright yellow, bordered with glossy black above. 

Prothorax black with the posterior lobe. 2 small points just in front of it, 
a narrow anterior collar and the sides yellow. 

Thorax yellow marked with black as follows:—two dorsal bands converg¬ 
ing above, widely divergent below, markenly convex towards one another, 
(the middorsal carina and collar below are yellow and confluent, the 
former tapering into the latter), a humeral stripe on each side connecting 
up with the dorsal bands above and below, so as to enclose an oval spot 
of the ground colour, a posthumeral stripe connected with the humeral at 
its upper part only. Laterally both sutures flnely black. Tergum spotted 
with yellow. 

Legs yellow, femora marked with black or brownish black, the extreme 
distal end of outer side of hind, the distal half of outer side of middle, 
and the whole length of outer side of front pair; tibiss narrowly yellow 
on extensor surface. 

Wings hyaline, palely saffronated, costa yellow; pterostigma yellow 
between black nervures, over 5 cells, 4 mm. long, braced ; 1 cubital nervure 

to all wings ; nodal index 8 to 4 rows of postanal cells in hind¬ 

wing ; no vestige of a loop ; 2 rows of postanal cells in forewing; membrane 
almost obsolete. 

Abdomen tumid at base, cylindrical and slender as far as segment H, the 
latter and 9 dilated, 10 very small. Black and yellow as follows :— 
segment 1 yellow with a basal black spot on each side separated by the 
dorsal oarina, 2 with a trilobed yellow dorsal band tapering apicad and 
lying between narrow black stripes, sides broadly yellow, 8 to 6 yellow 
with broad black apical rings and a median spot on the jugal suture 
tapering laterally, basad and apicad. On segments 4 to 6 the apical ring 
sends a prolongation forwards on either side which meets the jugal spot 
and encloses a yellow subdcrsal spot, 7 to 10 ocbreous or reddish yellow, 
basal articulations flnely black. 

Anal appendages yellow, superior as long as segments 9 and 10 taken 
together, subcylindrica), tapering apicad; where they curve downward. 
Apices flattened plate-like, slightly bifid. Inferior appendsge shorter, 
broad and flat at base, curling abruptly up iu iti basal half; where it 
bifurcates into two slender contiguous truncate branches. 

Female, Abdomen 37 mm. Hindwing 30 mm. 

Similar to male except for sexual differences in shape. Abdomen differs 
slightly in colouring as follows :—the middorsal band on segment 2, the 
jugal spots are more restricted and not com ected to apical rhugs on seg¬ 
ments 4 to 6. Segment 7 has a diffuse apical dorsal spot tapering ba»ad» 8 
to 10 are reddish yellow and the sides of 8 and 9 are only alightly dilated. 
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Anal appendages short, conical, pointed, yellow. 

Hind femora armed with a row of rather widely spaced, robust, gradual¬ 
ly lengthening spines, mid femora with similar but more closely set and 
smaller spines, black, both pairs with a close held of spines on inner side. 

Distribution. Laidlaw records a male from Agra and I hare examined a 
female taken at Pusa: 16. VII. 20, which is quite complete. (In Pusa 
Mus.) 

Rambnr’s type is an incomplete female labelled India, Stevens.’* Type 
and paratypos in Solysian collection, paratypes in Indian Museum and 
Pusa oollections. The insect is apparently very rare and confined to 
Central and North India. 


Mesofomphus lindgreni sp. nov. 

Male : Abdomen with appendages 39 mm. Hindwing 29 mm. 

Head; Labium whitish green ; labrum greenish yellow, broadly black at the 
has©; mandibles simiLirly coloured; anteclypeus and postclypeus greenish 
yellow, the latter clouded with black on either aide of the middle line ; frons 
greenish yello^^ with a streak of black along its crest and the base above broadly 
black ; vertex black; occiput very dark brown, border be-aring no spines, 
entirely naked save for a few hairs at each end. 

Prothorax black. 


Thorax greenish yellow, black markings similar to those of lineatvs but much 
more extensive, the antehumeral and humeral stripes coalesced and obliterating 
the ground colour between them save for a small upper spot, similarly the two 
lateral stripes ooalescent, forming one broad black stnpe and leaving a mere 
vestige of the ground colour above. 

Wings evenly eiifumod, costa arid pterostigma black; reticulation black; 3 
nervurea between Mi-iii and Miv in the forewing, 1 or 2 in the hind; 


discoidai field of even width till well beyond the node; nodal index;— - 


13-8 

9-8’ 


Lege black save for a spot of yellow behind the proximal end of each femora, 
coxiB and trochanters yellow. 

Abdomen black marked with yellow as follows;—segment 1 entirely black 
save for a small postero-lateral spot, segment 2 with a broad line on the mid¬ 
dorsal Carina and the sides induing the oreillets, the black sending a prolong¬ 
ation down behind the latter structures as in the case of lineatus, segments 3 to 
7 with the basal half yellow, the lateral border of this colour ruiming obliquely 
from the ro td-dorsum to reach the ventrum of each segment just proximal to the 
jugal suture, segment 8 with only a largish baso-iaterai spot and a fine apical 
yellow annule, the large, lateral foliate dilatations with an apical spot of yellow, 
segment 9 with the lateral dilatations entirely yellow and an anguhted spot on 
the ventro-lateral and baso-lateral border, segment 10 with a greenish yellow 
diamond shaped spot on the mid-dorsum, otherwise deep black. 

Anal appendages black, very similar to those of linexitus, superior as long as 
the 9tli and 10 segments taken together, exactly similar to those of lineeUus as 
seen in profile, but seen from above there is a distinct linear gap between them 
for rather more than ba^l half. The apical portions closely appo^, the apposed 
surfaces quite flat, thus resembling a pair of closed forceps. Inferior appendages 
smaller than in lineatus, more curl^ on themselves and passing up between the 
superiors^ thus enclosing a tiny round foramina. 

Genitalia. Lamina shallow, more depressed than in lineatus, its border not 
curling outwards, black; inner hamules more conical, broad at baae and tapering 
to a terminal, hook ; outer hamules stout hooks, more robust than in lineahis 
and without the suhapical spine ; lobe directed out at right angles to axis of body, 
more prominent, its outlet more closed in and less indented at the apex than in 
UneatuSt black. 
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Hab, A single male taken by Mr. O. Lindgren» Tunsum, Darjeeling 
Diet. Very easily diatiiigaiBhed from M, lineatus, to which it ia vmty eloeely 
related, by the great extent of black markinga, by the black ooata and ptero- 
stigma, by the absence of spines on the occiput and by the laok of apedahaation 
of neuration between Mi-iii and Miv, by the genitalia (lamina bla^, stout 
hamules and projecting lobe) and lastly by the anal appendages. Female 
unknown. 

I have much pleasure in naming this fine spedes after Mr. Osoar Lindgren. 

Mssegempliiis risi nov. 

Male (Femaleunknown). Abdomen with appendages 27 mm. Hindwing 20 mm. 

Head. Labium pale yellow, middle lobe rather blackish; labrum pale yellow, 
its base and lateral borders deep black; anteolypeus and po(rtol3rpeus pale yellow, 
the latter with a broad black bordering at its central third ; mandibles pale 
yellow ; irons deep black in front, bright, citron yellow above, ito base deep black 
and sending a fine medial prolongation forwards in the sulcus to join the black 
on front of irons; vertex and occiput black, the latter with a broad yellow 
stripe traversing it, fringed aith whitish hairs and a few minute black 
spines. 

Prothorax blackish brown, yellow on the sides. 

Thorax black with bright citron yellow markings as follows:—a mesothorado 
collar broken in the middle line, oblique pyriform dorsal spots, pointed below 
and not joining the mesothoracic collar, a minute humeral spot on each side 
above and a vestige of a stripe below separated from it but in the same straight 
line; laterally a broad medial black stripe dividing up the sides into three areas 
of even width, two yellow and one black. 

Legs black, anterior femora yellow on the inner side, hind femora with a row 
of very small, very closely-set, numerous black spines, mid femora with a row of 
much more robust, less closely-set, less numerous spines. 

Wings (badly damaged and shriveDed) hyaline, costa finely yellow, reticula* 
tion and pterostigma black, the latter braced; 2 nervures between Muiii and 
Miv in the forewing, only one in the hind; disooidal field of even width to 

beyond the level of node; nodal index:— 

Abdomen shaped as in lineatus but much shorter, jet black marked vividly 
with bright yellow rings, segment 1 with the apico-lateral bord^ yellow, seg¬ 
ment 2 with a middorsal stripe expanding apicaily but not quite meeting the 
apex of segment, its ventro-lateral borders rather broadly yellow, segment* 8 
to 7 with the basal halves yellow, this colour running obhquely from Uie mid¬ 
dorsal Carina to meet the ventral border just proxim^ to the jugal suture, seg* 
mente S and 9 with only the foliate dilations bright yellow, 10 black with a 
small middorsal subapical spot. 

Anal appendages black, the superior turning to yeUow near the base on the 
outer side; very similar in shape to those of lineatus, Superior as long as 
segments 9 and 10 taken together, rather straighter, the apex curled more 
abruptly and the final point directed back towa^s the abdomeu; seen from 
above separated in rather more than the basal half, the ends clos^y apposed. 
Inferior rather more than one third as long, rather less curled and toe apex 
longer than in lineatus, 

G^talia. Lamina very shallow, very depressed, border barely concave^ 
yellow; inner hamules comparatively short, broad at base and rspidly tapering 
to a point, black; outer hamules very long, almost twice the lengtlx of inner, 
very robust, their ends converging and curled in a very robust ^)ine just Mow 
the apex on its inn^ side (much more easily seen than in Mack ; lobe 

very siinilar to if. lindffr$ni^ black directed somewhat outwards, de<^ indented 
at apex outlet squarish but not nearly so deep as in lindgmd. 
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B€tb. A aingle male from Burma, Kalaw, S. Shan States taken by Mn 
G. DingaTan. The species is very distinct from others by its very small size (the 
smallest species of the genus) and by its brightly contrasted markings, by its 
blaok pterostigma, etc. 1 have named the species after Dr. Ris in recognition 
of his work on the genus. 

Genua—O nychogomphus (Sclys 1854, restrict), 

(sb(^us—Onychogomphus groups— grombtbicub, uncatus, forcipatus, 

AND CERASiBS Selys.) 

lAfidtnia De Haan, Bijd, Nat Wetensch i. (2) p. 47 (1826); Hoer, 
op. cit. Ill p, 333 (1828). 

Diastatomma, p., Burm. Handb. Ent. ii. p. 831 (1839); Charp. 
Lib. Eur. p. 15 (1840.) 

Soly8, Bull, Acad. Belg. xxi. (2) p. 30 (1854); 
Mon. Gomph. p. 15 (1867). 

Lindeniat Kirby, Cat. Odon p. 57 (1890). 

Onychogomphus. Will Proc. U.S. Nat. Hist. Vol. XXXIII, pp, 
308-315 (1908); Laid. (Sections 1, III, and V,) Kec. Ind. Mus. Vol. 
XXIV, p. 402 (1922). 

Moderately large insects with ground colouring bright yellow marked with 
black (or rarely, black marked with yellow); pterostigma large, but not as long 
as one fourth the distance between n^e and distal end of pterostigma ; discoidal 
field in forewing narrow, only beginning to dilate at or after the level of node; 
anal loop very small, consisting of the first anal cell which is divide<i into two 
cells ; 2 or 3 cross nervures between Mi Hi and Miv in forewing, only 1 in the 
hind; legs short, extending to the posterior border of thorax when apposed; 
abdominal segments 8 and 9 or 9 only a little dilated, no foliate processes as in 
Mesogo^nphus. Anal appendages of equal length, or the inferior slightly shorter 
than the superiors, usually about as long as the two last segments of abdomen 
taken tc^ether, superiors only slightly separated, parallel, inferior deeply cleft 
into two contiguous branches (in 0, williamsoni the inferior appendage is abnor¬ 
mal and has divaricate branches); genitalia very similar in all species, lamina 
depressed, inner hamules very fine hooks of variable length, usually rather 
long and with a fine outturned point, converging gently on each other, external 
hamules more robust and relatively shorter, ending in a robust point, lobe pro¬ 
jecting, funnel or bottle shaped (in O. duaricua and atriatua it is rather broader 
and more depressed); vulvar scale very similar to that of Meaogotnphus (except 
in O.M-flamm in which it is abnormally prolonged as far as 10th segment). 

Larvae unknown. Genot 3 rpe O. forcipatua Linn. 

The genus as restricted hero, contains a number of species whose position in 
the genus is very doubtful. No less than three species are known from females 
only and a fourth from two incomplete males, so that we are entirely ignorant 
of the character of the anal appendages of these, a very serious 
disadvantage when dealing with the genus. A fifth species describe by Mr, 
Williamson has the inferior appendage divaricate, a character quite unique in the 
genus and therefore throwing some doubt as to ita correct placing. 0. ciretdaria 
Selys has the superior appendages strongly curved circle-wise in the horizontal 
plane, very much as in genus Htliogomphua to which it may possibly belong. 
0. modeatua differs from all others by its general black colouring and small size 
(equal to that of Microgomphus). Selys o<msidered it as related to 0. aaunder- 
si but it is difficult to see on what grounds as the size is one third smaller and the 
genitaUa are quite different. Laidlaw basing bis opinion on the great extent 
of blaok colouring and the shape of the anal appendages which compare favour* 
ably with those of aHnacsSp thinks that it may belong to group hijoresps {Lam* 
sUofpmphua), its very small size and the vesioulated genital lobe seem however 
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to bar it from that group. Nor are we ^.t all helped by venational oharaotors^ 
ae Solys has given us no data to go upon, we are thus left with only the 
character of the markings to base our diagnoses on. 




Explanation of Fig. 2. 

Latero-ventral view of genitalia of i. BeUrogotnphui hann^ngtmU 
ii^ Chmi^idiafekJkeri, iii Qompkidia hodaguensii. iv. Chmphidiu 
STni, V. Oychogamphua, M fiavum, vi. Onyehogomphm tii 

Onychog<mphuB duaricus. viii^ Onychog(>mphus ditigavani. ix. letmumpm, 
X. I/mMogomphu9 rngtisif xih M€$ogom^[^m Umedu$t zi* Vwnat 
•oale» Tentral view» of female of Onyehcgompkue 
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The female desoribed by Laidlaw from Kumaon is undoubtedly histrigaiua^ 
1 have a male which compares as closely with this specimen as it does with the 
Selysian description in the Monograph of the type female of biatrigatus, I^udlaw 
has evidently overlooked in this description, the mention of a character on which 
he lays so much stress, viz., the yellow neuration at the base of the wings. This 
character is strongly developed in the male mentioned above. The confusion 
which has arisen between the descriptions of M-flavum and bistrigatua has 
already been correctly interpreted by Williamson and Laidlaw, it is unfortunate 
that l^ys did not give us the character of the vulvar scale in the adult female 
mentioned in the Monograph and that the end of the abdomen is missing from 
the Vienna Museum specimen, the shape of the organ in M-flavum is so 
oharaoteristio that a knowledge of these points would have obviat^ any error. 

The male from Kallar mentioned by myself in the Records, Indian Museum, 
1.0., differs rather more from the female of bistrigatua, than does the male men* 
tioned above, and the neuration is black. Moreover its genital lobe varies con¬ 
siderably from all other members of the genus except dwaricua so that I have 
desoribed it below as a new species under the name of atriatua. 


OMfebegonplMis bistrifalns Selys, {Gomphua bistrigatua) Bull. Acad. Belg^ 
xxi (2), p. 31 (1864); Mon Gomph. p. 22 (1857); Will. 1. p. 309 
(1908); Laid. l.c. p. 410 (1922), id. ibid. (Onyckogomphna sp.) pp. 411-412. 

Male: Abdomen 364-3 mm. Hindwing 31 mm. 

Head. Labium pale whitish yellow ; labnim yellow very finely margined with 
black anteriorly and at the base; olypeus, base of mandibles and frons yellow, a 
fine black line between the frons and post-clypeus incomplete laterally and send¬ 
ing two fine points down on either side the middle line ; base of frons narrowly 
black with but the slightest prolongation in the middle line; vertex black, a 
small spot of yellow between the posterior ocelli; occiput slightly convex, yellow 
with the postero-lateral angles black, fringed with yellow hairs; behind occiput 
and eyes yellow, a narrow black line margining the latter above. 

Prothorax black, its anterior and posterior borders narrowly and two fine 
approximated points yellow. 

Thorax black on dorsum marked with yellow as follows:—the median part 
of the dorsal carina narrowly, a inesothoracic collar slightly interrupted in the 
middle line, oblique antehumeral stripes joined to the mesothoracic collar, 
complete humeral stripes slightly constricted just below their upper end, 
laterally yellow with two fine black lines mapping out the sutures. 

Legs yellow, the anterior femora broadly black on the outer side, the middle 
with a fine black line and the hind pair with but a vestige of same on outer 
side; tibite black on the flexor surface, femora armed with a row of robust 
short, closely-set black spines and a single larger one at the distal end. 

Wings hyaline with a greenish yellow tinge, neuration black but a large 
number of cross-nervures proximal to the node and on fore-part of wings bright 
yellow. Pterostigroa dark brown, well-braced, over 3-4 cells; costa to half 


10-13 


14.9 

way over stigma paJe yellow; nodal index;— j “J o ' i o" ’ ^ nervures 

between Mi-iii and Miv in forewing, only 1 in the hind, first postanal cell 
undivided in both hindwings, (but this is probably an aberration as the network 
is very irregular). 

Abdomen black and yellow, segment 1 with a quadrate subdorsal black spot 
not reaohing the apex of segment; 2 with broad subdorsal black stripes barely 
reaching the apical border and enclosing a dorsal lobed spot of yellow, a ton^e 
of black running down behind each auricle; 3 yellow with a broad black stripe 
on each side falling well short of the basal end of segment and coalescing 
beneath the ventrum, above a subbasal and subapioal tongue of black running 
up over the dorsum almost coalescing over the carina and enclosing a medial 
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Spot of yellow; on 4 to 6 the same markings but here the black prooessee coalesce 
over the middoieal oarina and the apical band extends right up to the apical 
border; 7 yellow with a black dorsal stripe, very broad at the apex of segment 
where it sends a tongue-like process back along sides of segment, tapering 
rapidly on the dorsum and extending to extreme bcusal end of segment; 8 to 
10 yellow, broadly black on dorsum, the yellow however constricting the 
black on segment 10 so as to almost cut it in two at the apical border. Apical 
borders of last three segments finely black and bordered with black 
spines. 

Anal api)endages yellow, of nearly equal lengths, as long as last two abdominal 
segments taken together, the superiors separated but parallel, their apices 
broadly flattened (lancet-shaped), turned rather abruptly down and a little in; 
the inferior cleft nearly to its base into two closely contiguous branches, 
nearly straight, the apex-turning up, bearing a robust blunt spine at the outer 
end of the middle third and another similar spine near the apex, both very 
prominent when appendages viewed in profile. 

(Genitalia: Lamina yellow, depressed, its border angulated outward so that it 
appears rather deeply cleft; inner hamules broad at base, deeply cleft into two 
branches, an outer short spine and an inner, long tliin spine which is everted 
sinuously at its ax)ex, seen from the front converging rapidly on each other, 
black; outer hamides very stout and short, yellow tipp^ with a blackish hrowm, 
robust, forwardly-directed spine; lobe funnd-shaped, with broad opening, pale 
yellow narrowly maigined with black. 

Female; Abdomen 39mm. Hind wing 31 to 34 mm. 

Very similar to the male. A comparison of the male and two females reveals 
the following slight differences which are merely those of degree in extent of 
black markings, differences probably due to the varying age of specimens. 

The tyx>e female does not appear to have a basal black line to the labrum, 
whilst on the other hand the specimen from Kumaon has no similar border 
anteriorly (both borderings in the male are however extremely narrow, the 
anterior barely visible with the unaided eye, so that these may have been 
overlooked in the descriptions of the females.) The occiput in the type 
female is bordered with a row of six tiny spines, which are absent in the 
Kumaon specimen. 

Prothorax of type and the male similar but the two small dorsal spots absent 
in the Kumaon specimen. 

Thorax and legs similar in all three specimens. 

Abdomen. Segment 1 entirely yellow in the Kumaon specimen, marked 
with black in the type female and male, segment 2 variable, the subbasal black 
bands not meeting the apical border in the type, barely separated from it in the 
male and confluent with an articular black ring in the Kumaon female, seg¬ 
ments 3 to 6 similar in the sexes (segments 4 to 0 missing in the Kumaon 
specimen) but the black extensions not quite meeting over the oarina in the 
type, and 7 very similarly marked to the other segments. 

Wings hyaline, many pale yellow nervures in both females similarly situated 
as in male; nodal index, 13-16 antenodal nervures in forewings, 10 in the hind, 
10 postnodalsin the forewings, 12 in the hind. 

Anal appendages of female as long as segment 10, conical, pointed, 
separated by a conical protuberance of shorter length than appendages, 
yellow. 

Vulvar scale short, about half the length of segment 9, deeply notched at apex 
into two subtriangulal* processes. 

ffab. Type female in the Selysian oolleotion from ‘Tndia^’, ootype male 
in my own collection from Gopaldhara, Assam, collected by H. sevens, 21IX. 
20. (Will be eventually deposited in the B.Bt) Laidlaw's female is from Kumaon 
N.E» Himalayas. 




ilomtoa^lf Ham. HMtt MO* 



Explanation of Plats IT. 

1. Dorso-lateral view of Mt^ogom^us HnetUuSf Male. 

2. Tlie same of Mesogomphus risi, Male. 

3. The same of MeaogompkuM Knagreni, Male. 

4. The same of pnpehogomphus bisittgaiusp Male. 

5. The tame of Onyekogomphus dmancus, Male. 

6. The same of Onpehcgampkns M-Jlavum Male). 

7. The tame of Onyekcgonipkm 9 dingav(Mif Male. 
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Onchogamplnit ttriatiii sp. nov. 

Onychogomphm higtrigatua Fraa. Rcc. Ind. Mub. VoI. XXIV, p. 424 
(1922). 

Male: Abdomen 344-3 mm. Hindwing 28 mm. 

Very similar to biBirigalns^ differs as follows:— 

Size slightly smaller; labrum more broadly bordered with black anteriorly ; 
poetolypeus entirely black at its centre, with a very large yellow 8X)ot on each 
side; vertex as for biatrigatiig; occiput with its border quite straight and turned 
forward so that its posterior surface can be seen when the head is viewed from 
above, black with a narrow yellow border, fringed with long block hairs. 

Prothorax similar but without the middorsal spots. 

Thorax. Humeral stripes tapering away below to a point and not confluent 
with the yellow of thorax below. Lateral black lines on sutures rather thicker. 

Wings with black retriculation, no pale yellow nervures present; nodal 
, 9-13 I 12-10 , , „ 

index:— —pfcTTO ‘ ^ between Mi and Mia ; first postanal cell 

divided ; pterostigma pale brown, rather weakly braced. 

Legs as for biairigatu^g but tibiae blstck except at proximal ends. 

Abdomen. Segment 1 black with a large lateral yellow spot, 2 with a narrow 
complete basal black ring and broad subbasal black strij)es broadly confluent 
with the apical articular black ring, segments 3 to 6 with the yellow reduced to a 
complete but irregular basal ring and a median dorsal spot, 7 with its basal half 
yellow, 8 and 9 blsM^k with a large yellow spot on each side, 10 ent/irely black. 

Anal appendages yellow, the inferior rather darker coloured and the superiors 
with a fine black line along the upper surface of the apical third. Almost exactly 
similar to those of biatrigatus but with the apices of superiors almost cylindrical, 
not flattened out lancet-wise as in that species. 

Genitalia: Lamina blackish brown, its dorsum with a longitudinal keel, its 
border concave, neither everted nor angulated ; inner hamules more shallowly 
notched, the inner branch not much longer than the outer and much shorter 
than in biatrigatva, its apex tipped with yellow; outer hamules dark brownish 
yellow, similar in shape to those of biatrigatus ; lobe black, prominent but not 
markedly so, its border thickened, hollowed out medially, the extremities of the 
notch forming rounded bosses. 

Hob. A single male from Kallar, Nilgiris, about 1,000 ft., May 1917. The 
species diifers from biatrigatus by the greater extent of black markings and by the 
shape and colouring of the superior anal appendages and genitalia and lastly by 
the reticulation being entirely black. 

Onydiogoinphus duaricas sp. nov. 

Male; Abdomen 33 *5 to 37 *5-f 3 *5 ram. Hindwing 31 mm. 

Head. Labium pale whitish yellow; labrum greenish yellow, the ba^ nar¬ 
rowly, the anterior border broadly black and sending a point up which may 
nearly or entirely cut the yellow in two by meeting the black of base (in the 
majority of Oomphinae wo usually find a tongue of black running down from the 
base, the opposite condition found in this species is quite exceptional); antecly- 
peus and base of mandibles greenish yellow, postclypeus black with a small 
triangular spot of greenish yellow each side against the eyes; frons greenish 
yellow, its lower part in front black this confluent with the black of postclypeus, 
its base very Andy black and a number of fine black points scatter^ about its 
crest; vertex and occiput black, border of latter nearly straight, not raised, 
fringed with long black hairs. 

I^thorax black with a small lateral spot of yellow. 

Thorax black on dorsum marked with 3 rellow as follows:—a mesothoracio 
collar narrowly broken by the black dorsal oarina which is narrowly yeliow at 
its middle, antehumeral oblique stripes connected to the coI)m^ below, kumorid 

90 
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Gripes variable, clubbed above, tapering to a line point below (In Bome epeci* 
mens the tapered part is out oil from the uppw part of stripe and in others it 
breaks up into a chain of line points); laterally greenish yellow, the lateral 
sutures boldly mapped out in black, the anterior stripe connect^ to black of 
dorsum by a line descending from latter. 

Legs black, hind femora with a broad yellow stripe on inner side, furnished 
with a row of closely-set, robust short black spines, the mid femora with a similar 
row. 

Wings distinctly tinted with greenish yeUow especially towards the base; 
costa fin^y yellow nearly as far as pterostigma which is deep brownish black, 
well-braced, over 6 cells ; antenodal nervures and arc yellow; postanal cell 
divided; 2 to 3 rows of cells between Mi and Jtfia at level of outer end of stigma; 

, , . , 10.15117-10 12.16118.11 ^ j 

nodal index j iSTI* 1243 1241 ’ ^ nervures between Jfi-tw and 

Miv in forewing, only one in the hind; only 2 cells between Cui and C'lai at 
wing margin in hindwing. 

Abdomen black marked with yellow as follows;—Segments 1 and 2 with 
a broad continuous dorsal lobed stripe, tapering at the apical end of segment 
2 and bordered with a broad subdorsal band of black which is confluent with a 
narrow apical articular ring on segment 2, a short apical process of black ooca- 
sionally runs along border of 1 and another behind the oriellets on segment 2. 
Ventral border of latter segment furnished with a row of small black spines. 
Segments 3 to 6 with clear j^ow basal rings covering rather lees than one fourth 
the length of segments, on 3 to 5 middorsal oval spots of yellow, almost obsolete 
on 5, absent entirely on 6, segment 7 with the basal half yellow, its crest finely 
black, 8 and 9 with lateral yellow spots, bifid posteriorly, 10 entirely 
black. Legs black except for stripe on innerside of first femora. 

Anal appendages. Superior bright yellow, the apical third or more abruptly 
black, inferior black with the upper surface sometimes paler. Superior siinilar 
in shape to those of bistrigatus, parallel, converging at apices which are rather 
sharply turned down and compressed; inferior cleft nearly to the base, curved 
rather abruptly at their middles so that their apices lie between the superiors, 
a stout tooth on the upper border close to the base, no apical tooth. 

Genitalia differing rather from that of other species except HricUus. Lamina 
black, keeled only in its posterior half, depressed, but shallowly notched; inner 
and Cuter hamules of the same length, the inner long tapering black spines, the 
apices only slightly everted, the outer much stouter, directed straight out 
perpendicular to body axis, the apex curled and finally directed forward, yellow 
at base, black at apex; lobe rather prominent, borders tumid, similar in shape to 
strialus. 

Female: Abdomen 40 mm. Hindwing 33 mm. 

Very similar to the male, differing as follows:—Yellow on labrum not quite 
bisected by black; black at base of Irons extends a short way into floor of sulcus; 
occiput black and similar to male in shape; yellow on middorsal carina meeting 
the mesothoracic collar which is uninterrupted; humeral stripe complete below 
and connected with the elbow formed by the'junction of mesoUxoracic collar and 
antshumeral stripe; sides of segments 1 and 2 more broadly yellow, the black 
Bub-dorsal bands narrower and with straight borders; no dorsal spots on segment 
4, the basal yellow on segment 7 more restricted; spots on sides of 8 and 9 
absent. 

Anal appendages pale yellow, almost white, conical, pointed, rather longer 
than segment 10, the protubiu'anoe between them pale yellow. 

Logs with all the femora striped on the inner sides wHh y^ow, the seines on 
hind femora much less numerous, longer, more widely-spaced and more robust 
than in the male^ 
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Wings with the greenish tinting more marked especially towards the base; 
2 to 3 rows of odis between Mi and Mia, usually only 2 rows; nodal index 
1147 17-11 11-17,1740 ^ . , /X ^ 

1042 irri’ OTlm’ 2row8ofcell8inanalareaofforewing. 

Vulvar scale aborted, only perceptible as two rudimentary rounded shiny 
tubercles, the remnants of a bifid scale. 

Hob, Hasimara, Duars, Bengal. Several pairs collooted by Mr. H. V. 
O’Donel to whom 1 am indebted for this beautiful species. Type male and 
cotype female in the British Museum. 

The following combination of characters will distinguish this species from all 
others:—the unusual distribution of black on the labrum, the black occiput, 
the wide spaco between Mi and Mia, the shape of the genitalia in both sexes, 
the striking colouration of the superior anal appendages and the presence of 
only one tooth on the inferiors. 

Onychogompliiu M^Uviiin Selys. Causeries Odonatologiques No. 7, Ann. 

Soc. Ent. Belg. pp. 163-181, 1894; 

Onychogomphm bistrigatus, Mon Oomph, pp. 24, 392, (1867); Ootn^hvs 
histrigatus Bull. Acad. Belg. XXI (2), p. 46 (1864) ; Ong6hogorrvphu8 
M-flamink Will, l.c.p. 309; Laid. 1. c. 410, 411. 

Male: Abdomen 35-f3 mm. Hindwing 30-33 mm. 

First male: Head. Labium dirty yellow; labrum greenish yellow, very 
narrowly bordered with black at the base, more broadly along the anterior 
oorder, a narrow streak of black running from its centre, of even width, not 
quite reaching the black on anterior border; base of mandibles, anteclypeus 
and a narrow bordering on lower edge of postclypeus yellow, latter black with a 
large greenish yellow spot on each side ; lower part of frons black, this confluent 
with the black of postclypeus, upper part and above greenish yellow its base 
narrowly black ; vertex and occiput black but a broad streak of greenish yellow 
on posterior half of latter, its border slightly convex in the middle, and turned 
forward so that the hinder surface is easily visible when the head is viewed from 
above, back of eyes black, of occiput yellow. 

Prothorax yellow with a large triangular spot of black on each side. 

Thorax black on the dorsum marked with bright greenish yellow as follows:— 
a mesothoraoio collar broken by the black of mid dorsal carina, which is itself 
bright yellow somewhat higher up ; antehumeral oblique stripes confluent with 
the collar, complete humeral stripes constricted a little below the upper part; 
laterally greenish yellow, the sutures outlined rather finely in black and on the 
first suture showing two interruptions which cut off a small part of the line opposite 
the spiraole. 

Legs black, the anterior femora yellow within, the mid femora similar but 
with a narrow interrupted streak on the outer side, hind femora with broad streaks 
of yellow on both sides and furnished with a row of short robust closely-set black 
spines. 

Wings hyaline faintly tinged with greenish at extreme base; pt«x>8tigma 
dark brown margined heavily with black nervures (much paler in teneral speci¬ 
mens and black in very adult), over 4-6 cells, well-braced; nodal index:— 

2 rows of cells in anal area of forewing; only 

1 roll of cells betw^n Mi and Mia except at extreme margin of wing; 2 cross 
nervures between Mi-iii and Miv in forewing, only 1 in hind; first postanal cell 
irregularly divided; costa finely yellow as far as stigma but this colour lost 
in very adult specimens. 

Abdomen black marked with bright yellow, more oebreous towards the end 
segments, as follows:—segments 1 and 2 with a dorsal lobed stripe extending 
from base of 1 to apical border of 2 and separated from the yellow of sides by a 


15-1415-13 12-16{ 15-12 
fSnSIFH* 13-111M3 
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moderately broad stripe of black which sends a stripe down behind the oreillets 
segment 3 has a complete basal ring prolonged l^h along the ventrum and 
dorsum and oonduent on latter with a large irregularly angulated dorsal spot, 
on 4 to 6 the basal rings less extenaire laterally and partly bisected by an 
invasion of the black along dorsal oaxina, the middorsal spots smaller, oval and 
isolated from the basal rings, segment 7 with the basal two thirds yellow, 8 
with the lower half of the sides, 9 with only a clouding of black on dorsum, 10 
ochreous its apical margin finely black. All segments from 3 to 10 with an 
apical ring of fine bla^ spines. 

Anal appendages golden yellow, the superior a little darker, very similar to 
those of biBtrigaltia, broad at base, cylindrical and tapering to apex which is 
rather more sharply angulated downwards and inwards and compressed; 
branches of inferior al^ut two thirds the length of superior appendages, 
closely contiguous and parallel, the apical third curved up, a robust tooth on 
upper border near the base and a second near apex. 

Genitalia: Lamina very depressed, its border much everted, arched and 
folded back on itself, dark brown; inner hamules of great length and very atte¬ 
nuated, converging, the outer branch also elongate, black; outer hamules broad, 
of about the same length, yellow with a robust apical spine; lobe black, project¬ 
ing prominently like an open spout. 

Second and type males. 

Differing from the first described male by the much greater extent of black. 
Anteoljrpeus, vertex and occiput entirely black; no median short black stripe on 
labrum; prothorax almost entirely black; humeral stripe intemipted above in 
the second male, entire in the type; lateral lines of thorax complete; costa 
yellow in second male, black in the type; pterostigma blackish brown; yellow 
on sides of segment 2 nearly out into two by a prolongation of the subdorsal 
black, completely out into two in the type; medial spot on dorsum of segment 3 
small and completely isolated, almost obsolete on 4 in the second male, com* 
pletely so in type; only narrow basal lunules on segments 5 and 0; 7 with only 
its basal half y^low and this divided by a narrow black dorsal carina, 8 and 9 
broadly reddish yellow on the sides, the minature lateral wings black, 10 reddish 
yellow finely margined with black along apical border. 

Legs black, only the anterior femora marked with yellow within. 

Female: Abdomen 39 mm. Hindwing 32-36 mm. 

Very variable, differing not only from the males described above but also 
individually in the sex. 

Labrum finely or broadly bordered with black which may be more extensive 
than the yellow; anteclypeus dark brown or light greenish yellow, postolypeus 
black marked with a small lateral yeUow spot or else almost entirdy gre^xish 
yellow marked only with a small quadrate black spot at the middle of its post¬ 
erior border; the black stripe at base of frons and that bordering it below in front 
very narrow or very broad ; vertex black or black marked with a small spot of 
yellow between the posterior ocelli; occiput brownish in the type, black with a 
small central spot of yellow or entirely bri^t yellow in others, its border almost 
straight and yellow behind as in male; humeral stripe complete or occasionally 
broken at its upper part, the first lateral line on thorax complete or widely 
interrupted in one specimen as in the male described above. 

Legs very variable, black marked with a variable extent cf yellow, the hind 
femora armed with a row of very robust, very widely-spaced, long blaok 
spines. 

Abdomen very similar in all specimens examined and to the type male and 
cotype female, the black on segment 1 reduced to a mere subdors^ vestige or 
entirdy wanting, segiqem i in two females examined, with a large lateral isolated 
Waok spot, on segments 3 tq 6 the basal yellow very broadly confiuent with the 
middorsal spots and extending almost to apioql border of segments as a broad 
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dorsal stripe; remaining segments as for male but the yellow very dark reddish 
or ochreous. 

Anal appendages and protuberance between them rather dark yellow, short, 
conical. 

Vulvar scale very highly specialized and differing from any other species of 
the genus, shaped like an acuminate leaf» very long, extending to the middle 
of segment 10, cleft for rather more than its apical half into two closely conti¬ 
guous halves, reddish brown, black at apex, very thin when viewed in profile, 
its surface raised into two longitudinal folds. 

Wings slightly enfunied; pteiost»igma dark brown or blackish, over 4J-6J 


cells; nodal index 


11-16116-13 
T3^li 11-11’ 


12-16 16-13 
14-12 12-14’ 


13-1717-13 

I2-I3I13-I3’ 


reticulation as for 


male but in one female 2 rows of cells between Mi and Mia nearly as far as 
stigma; costa black in one female, yellow in another. 

Hab. Gopaldhara, Assam, Darjeeling District. 1 am fortunate enough 
to possess two males and three females and have seen a few others all taken at 
the same time and place by Mr. H. Strevens. The remarkable shape of the female 
ovipositor leaves no doubt as to their correct identity, and it is only reasonable 
to presume that the males are related to them. At first sight it would appear 
that the first male differs so markedly from the second and type males that it 
cannot be conspecific but if we compare the three males with the females described 
above, we find all the variations met with in the former, reproduced in the 
latter. 


The male and female described as 0. M-iiamm in the Rec. Ind. Mus. by 
Laidlaw, undoubtedly belong to that species, the differences between them 
and the typo noted by the author being explained away similarly. 

The female is easily distinguished from all others by its remarkable ovipositor 
but greater difficulties are met vith in distingiiishing the males. From dimricv^ 
the unicolourous superior appendage and inferior with two teeth will serve to 
distinguish it; from bistrigaius the all-black reticulation, the greater extent of 
yellow on segment 7 and the lobe of genitals matt block ; from atriatua the 
complete humeral stripe (tapering rapidly away in the latter), the much 
narrower lateral lines on sides of thorax and the shape of the apices of superior 
anal apj^endages and lastly the shape of the genital lobe. 


Onychogompliiu dingavani sp. nov, 

Male: Abdomen 32+3 mm. Hindwing 28 mm. Pterostigma 3 mm. 

Head. Labium palest yellow; labrum greenish yellow, its anterior border 
narrowly black and an olmeure central black line not quite reaching its base; 
anteclypeus yellow, postclypeus black with a large greenish yellow spot on each 
side ; firons greenish yellow margined below the front with black which is confluent 
with tho black of postclypeus, its base broadly and evenly bordered with black; 
vertex black with a small spot of yellow between the posterior ocelli; occiput 
bright greenish yellow, broadly yellow behind, its border quite straight and 
fringed with long brownish hairs; eyes black behind. 

Prothorax black with an anterior collar, the posterior lobe, u small duplicated 
spot on the dorsum and a linear one on the sides yellow. 

Thorax black on dorsum marked with greenish yellow as follows:—a meso- 
thoracic collar broadly interrupted by the black dorsal carina which is narrowly 
bright yellow a little above for about its middle third; antehumeral oblique 
stripes confluent with the collar, complete humeral stripes curling in above where 
they become confluent with the antehumeral stripes, but slightly disconnected 
from the yellow of thorax below. 

Laterally greenish yellow with the remnants of an anterior lateral line on the 
upper part of the first lateral suture and a complete narrow block line mapping 
out the postero-lateral suture. 
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Legs yellow marked with black, the first and second pairs of femora entirely 
black on the outer side, the hind with only a narrow stripe not extending as far 
as base. Flexor surface of hind femora thickly covered, with small but robust 
spines, the middle femora with a row of widely spaced, mode robust, longer spines. 

Wings faintly and diffusely tinged with greenish yellow; nodal index:— 
11-14)14-13 

ISTb i o T2 *' between Mi and Mia to within two cells 

of wing margin; 2 rows of cells in anal area of forewings; first postanal cell in 
hindwings undivided ; Cui and Cuii with a single row of cells between, to within 
4 cells of wing margin; pterostigma well-braced, over 4-6 cells, dark brown; 
oosta yellow as far as stigma as also are many of the cross nervuros in fore part 
of wings, the antenodals, the arc and in spaces running out from it. 

Abdomen black marked with yellow as follows:—segments 1 and 2 with broad 
subdorsal black stripes of even width enclosing a lobed dorsal stripe of yellow, 
sides of both segments broadly yellow including oreilJets, a black articular ring 
on segment 2 ; segment 3 with a narrow basal ring confluent with a short 
ventral stripe and a broad dorsal stripe with crenulate borders which extends to 
the apical border; segments 4-6 similar but the basal rings limited below and no 
ventral stripes; 7 with the yellow extending apically along the dorsum for two 
thirds the length of segment and black for the same length along the sides, the 
ventrum yellow; 8 and 9 with the sides broadly and the apical border of 9 nar¬ 
rowly yellow, 10 with its basal fourth black, the rest yellow, 9 and 10 with a 
fine apical boiler of black fringed with minute spines. 

Anal appendages yellow, the inferior only slightly shorter than the superiors. 
The latter broad at base, cylindrical and tapering to the apex which is evenly 
and strongly curled down, separated at base, converging at apices. Inferior 
deeply cleft into two dos^y contiguous branches, at first curling down and 
then running nearly hmrixontally to the apices which are rather abruptly curled 
up, passing iMween the ends of the superiors. A robust tooth on upper surface 
close to the apex, basal third cylindrical and then abruptly thickened to nearly 
as far as apical tooth (the thickening begins at the site of the basal tooth in 
M-flavutn and is really a continuation of this tooth). 

Oenitalia: Lamina low, shaped like that of M^jiavum deeply arched, brownish; 
inner hamules fine, divergent (this may be because the penis is erect between 
them), of great length, passing down between the outer hamules nearly as far as 
lobe; outer hamules robust, yellow at base, black at apex, perpendicular to the 
body axis, ending in a robust fof wardly directed spine; lobe matt black, projecting 
prominently like the spout ot a tea-pot. 

Hah. A single male from Kalaw, S. Shan States, Burma, oolleoted by 
Mr. Q. Dingavan (in slightly dama|^ condition). The humeral Hripe con¬ 
fluent above wUh the anUhumeral, the shape of the inferior anal appendages 
and the genitalia will serve to distinguish this species from all others of the genus. 

{To be conlmuad.) 

NOTE. 

In Part XVIl, Indian Dragonflies, the explanation of Plate 1, page 660, 
has been wrongly given as the explanation of Plate 11 and the explanation of 
Plate 11 as that Plate I, the c^er should be reversed. 
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RIDGE IN NEPAL. 

Below Kalo Pokliari. 16th April, 1912. 
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KALO POKHARI. 

Gump 10,160'. 16th April, 1912. 
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NOTES ON THE BIRDS OF THE SIKKIM HIMALAYAS 

Bv 

Hekbkrt Stfa'bnh, M.B.O.U. 

Part HI. 

{With 3 plates,) 

(Coniinufd from page 740 of this volume.) 

SU B-Fa M1L Y —BK Ar H Y PO 1>I N M . 

94. The Whitethroated Bulbul. Crinlger tephrogenys 

flaveolus (Ooiild). 

Occurs at low elevations in the Tiata Valley. Obtained up to 1^500.' (G. E. 
Shaw). Nowhere does it reach the limit or anything approaching seldom 
above 5,000' ” as recorded by Oates. It is strictly a plains Bulbul. . 

95. The Himalayan Black Bulbul. Microscelis psaroides 

psaroides (Vig.). “Kaki” Paharia. 

Dr. Hartert has stated the reason for this change in the generic name 
Hypsipetes now Microscelis (Nov. Zool., vol. xxix, 1922, pp. 366-7). 

Numerous at all elevations up to lOyOOo' on the Ouier Ranges. Tonglo 
summit at 10,000', 23-l-12^, a party of from twenty to thirty birds came 
to rest in a tree adjacent to the Rest House; they were very wild and 
only settled for a brief time. Observed around Singhik at 4,860', 13-3'20*, 
in a party of six or thereabouts. 

96. The Brown-eared Bulbul. Hemixus flavala flavala 

(Hodgg.). 

More or less looidly distributed. Occurs in the Rungbong Valley up to 
6fi0()\ Obtained in the Tista Valley up to 3,800', (G. E. Shaw). 

97. The Kufous*bellled Bulbul. Hemixus macclellandi mac* 

clellandi, (Hodgs. )• 

Common from 3,400'-6,000'm the Rungbong Valley, and obtained in the 
Tista Valley from 3,900'.4,500'. (G. E. Shaw). 

98. The Striated Oreen Bulbul. Aleurus striatuj* (Blyth). 

Locally distributed and fairly numerous both in the Inkrior and on the OuUr 
Ranges at elevations of from 4JOO'-6fiOO\ Obtained above Mangpu at 6,300'. 
(G. E. Shaw). Temi to Namchi at 6,100' 15-3-20*, much in evidence. Occurs 
commonly at Gopaldhara from 4,700' upwards, being strictly confined to forest. 

99. The Bengal Ked>vented BuibuL Molpastes hasmorrhous 

bengalensls (Blyth). 

Commonly distributed at all elevations up to 4,500' at ail evmits, but it is 
very doubtful if it approaches an elevation of 7,000' as recorded by Oates. 
This Bulbul and the next species consort together during the cold weather at 
the bottom of the Rungbong Valley and are then partial to the benies of the 
•* Panisajh ” tr 



1008 JOURNAL. BOMBAY NATURAL HIST. SOCIETY. Foi. XXIX. 


100. The White-cheeked Bulbul* Molpaetes leucogenys. 

(Gw). 

Jhaiali*’, Pahsria, used for all Bulbuls without disorimination. 

Comm<Mily occurs from low elevations at 1.200* in the Tista Valley 
(G. £. Shaw)^ and probably lower, up to 6.000' on the Outer Ranges, both in 
East Nepal and Sikldm. Observed around Shamdong at 2,600\ in the interior 
of Sikkim during Februazy and March. 

101. The Bengral Red-whiskered Bulbul. Otocompsaemeria 

emeria (L). 

In all probability does not occur much above Birik in the Tista Valley at 
an eUmtion of 600*, where I have observed this Bulbul. Molpaetea leucogtny 
evidently takes its place on or about Tista Bridge and upwai^s. 

loa. The Black-crested Yellow Bulbul. Otocompsa flavi* 
ventris flaviventris (Tick.). 

Widely distributed from low Uvda up to 5.000*^ Obtained up to 3,000' only 
in the Tista Valley. (Q. E. Shaw). 

103. The White-tailed Nuthatch. Sitta himalayensis Jard. 

A Selby. 

Generally distributed at somewhat lower levels in the Interior of Sikkim 
than on the Outer Ranges. Locally migratoiy to some extent, descending 
the slopes of the mountains in the winter and ascending from the valleys with 
the advent of the hot weather. Observed below Gangtok at S,J00* in early 
March, Singhik, 4,800', 24-2-20. Tonglo summit at J0,000*, a pair seen on 
several occasions in January accompanying parties of Cole-Tits,— L. rujonu- 
chalia beavani and L, dichroua, Mai Khola/* East Nepal, 8,500', 12-4-12, 
several seen this day. Tonglo, 9,000', 26-5-12, a pair, d obtained; where they 
are also to be found during the S. W. monsoon. Gopaldhara, occasionally noted 
around the bungalow at 4,720' at times during the the rains** or ** cold 
weather,’* never more than a pair of birds acting in concert with Minla, 
Paeudominla. Ac., 5,800', ^9 7-10-21. Obtained at elevations of from 5,500'- 
7,500' above Mangpu. (G. E. Shaw.) Blanford met with it on the Cho La Range 
(August) at 11 , 000 'but met with no iSi/to above 7,000'in Northern Sikkim, 
which is also my experience in the winter. 

104. The Cinnamon-bellied Nuthai:ch. Sitta castaneiven- 

tris castanei ventris Bljtb. 

Resident and generally distributed. Found at dU elevaUona up to 4,800* 
around Gopaldhara, and obtained op to S,800* in the Tista Valley, below 
Mangpu. (G.E. Shaw.). 6 , 000 ' as reco^^ed by Jerdon and quoted by Oates is 
too great an extreme limit for Sikkim. 

105 . The Beautiful Nuthatch* Sitta formosa (Blyth). 

The type locality is Darjiling and is thus recorded for Sikkim. Undoubted¬ 
ly very rare and extremely lonely distributed. I have failed to locate it. 
Evidently Macintosh was acquainted with it, as he quotes Senchal as being one 
of its haunts in his Birds of Darjeeling.** Represented in the Xring Museum 
by one specimen onlyea. Elwes OolL, but well represented in the National 
Collection by specimens obtained in almost every month of the year. 
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106. The Velvet-fronted Blue Nuthatch. Sitta frontalis 

frontalis (Swainson). 

A Plains Nuthatch. Obtained in the Tista Valley up to an elevation of Y^SOO, 
(G. E. Shaw). Nowhere approaches to an elevation of 5,000' or higher as recorded 
by Oates for the Himalayais at all events in Sikkim. This Nuthatch is distin¬ 
guished from true SitUi by several striking structural characters and is placed 
in the genus CaUisiila by Hellmayr (“Genera Avium”, Wytsman.) It well 
might find its correct place in this last genus if numerous other genera are 
retained. 

107. The Crow billed Drongo. Dicrurus annectens annec- 

tens (Hodgs.). 

Recorded for the lower levels of Nepal and Sikkim. 

108. The Himalayan Black Drongo. Dicrurus macocercus 

albirictus (Hodgs.). 

Recorded for 5,000' or even higher in the Himalayas. I have no information 
respecting this Drongo. All my specimens of Dicrurus have proved to be t ho 
next species. 

109. The Himalayan Qrey-Drongo. Dicrurus leucophsus 

Steve ns i Stuart Baker. 

Recorded for the Himalayas “ found as high as 10,000' Generally distributed 
at moderate elevations to higher limits. The common Drongo m the Darjeeling 
District. Occurs around Gopaldhara at 5,000', as a breeding resident, also occurs 
plentifully in the Tista Valley at elevations of from 3,000'-3,760'. (G. E. vShaw), 
Thurbo, 4,500', 10-5-15*. Four King Crows observed mobbing a pair of Owls 
{Olaucidium cuculoides). 

no. The White-bellied Drongo. Dicrurus caerulescens (L.). 

Recorded for the Himalayas up to about an elevation of I have no, 

information respecting this Drongo. If it has any status in these hills, it is not 
likely to be overlooke<l, being a welI-mark<xl species. The series in the B. M. 
Coll, contains no specimen fiom the Sikkim Himalaya. 

III. The Bronzed Drongo. Chaptia aenea snea (Vieill.b 

Generally distributed. Occurs up to 5.000' at all events in the Rungbong 
Wley. Not obtained above 3,000' in the Tista Valley. (G. E. Sliaw). 

Probably occurs much higher, though Gammic found it breeding only at 2,000'. 

iia. The Hair-crested Drongo. Chibia hottentotta hotten- 

totta (L). 

Sparingly distributed at the bottom of the Rung bong Valley from 3,600'-3,700', 
and when the “ Falada” trees arc in flower, comes up to the Bw. elevation of 
4,720', 26-27-10-16*, a pair, 11-9-20*, a pair, 17-9-21*, several in evidence, many 
even higher on occasions at 5,200', 1-2-21*, noted hereabouts. As many as forty 
birds scon in the “simal” (Bombax) trees at Namsoo at 3,000' on the 18-5-16*.' 
Obtained up to an elevation of 1,900' in the Tista Valley. (G. E. Shaw), Young 
birds ready to leave the nest by the end of June, or the first week in July ; a 
specific date being the 25-6-23, when two youngsters wore brought in at 
Gopaldhara. 

21 
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113* The Indian Lesser Racket-tailed Drongo* Bhrinfl:a 
remifer tectirostris Hodgt, 

CJonfined to the hot, moist, deep valleys* Observed around Dikchu at 2,150^ 
in the interior of Sikkim, in February and March. 5,000' as recorded by Oates 
is too great an extreme limit in general for Sikkim, though Gammle mentions 
it nesting at Bishap (Rashab) in the Tista Valley at 4,800'. 

114. The Assam Racket-tailed Drongo. Dlssemtirus para- 

diseus grandis (Gould). 

Extends up the Tista VaBey to at least 1,000' (G. E. Shaw), but probably 
not far^ into the interior. Absent around Diokohu at 2,150', in February and 
March 1920. 

115. The Nepal Tree-Creeper, Certhia familiaris nipa- 

lensis Blych, 

This Tree-Creeper is strictly sedentary, but on occasions descends to lower 
limits to some modified extent under stress of severe weather. 

Recorded for 13,000', Fine forests, in September, North Sikkim. (Blanford). 

Oenerally distributed from 8^000* to 12fi00\ Observed below Sookia Pokhari 
at 6,boo'd 2 18-1-12.* Occurs on Tonglo and Sandakphu summits throughout 
the winter, when it is then partial to the dwarf birch trees on the bare mountain 
slopes, generally in pairs, accompanying a foraging party of Cole-Tits: Parus 
aUr omodiuSf P. rufonuchdUia beavani and LA, di^ous, Tonglo, 9,000' to 
10,074', summit level, a series of three d 6, five 9 $ > oolleoted in January 1912, 

Karponang at 11,000', in March 1917, only an occasional bird seen, and 
evidently far from common in the Pine forests during the winter. 

Six cpeoimens examined: 

d Bill from feathers, at base 14; wing 68-69, av. .68*5. 

9 M *» M »» 11-12, av. 11*8; wing 65-66, av, 65*5. 

Soft parts: Iris, brown; bill, black on upper mandible, white on lower mandi¬ 
ble ; tarsus, homy. 

116. The Sikkim Tree-Creeper. Certhia discolor discolor 

Blyth. “Soolsooli Paharia. 

Commonly occurs in the Bungbong Valley from 3,500'^6,000' in the ‘‘cold 
weather/’ but seldom if ever observed in “the rains.” Obtained in the Tista 
Valley around Mangpu at elevations of from 3,000'-4,600'. (G. E. Shaw). In the 
interior observed at Shamdong at 2,300', 15-3-20. Apparently does not overlap 
with (7. familiaris nipaknsis in its zonal distribution. Gopaldhara, 6,800,' 
6-2-21. 6,000', $ 16-2-18. 4,720', 16-7-21*, a pair came into the compound in 
company with Parus inonticolua, Zosterops, PhyUoscopus, Ac., 6800', a single 
bird ob^rvedinthe forest 13-5-23, was most probably the pair to a breeding 
bird. 

Eight specimens examined : 

^ Bill from feathers at base 14*15, av. 14*5: wing 67*70, av. 68*8. 

9 „ ,, 12-13, „ 12.4; „ 64-67-5, „ 66-2. 

Soft parts: Iris brown; bill upper mandible dark homy, lower mandible 
pale homy, dark at tip, gape inside pale fleshy; tarsus dark fleshy-homy. 

117. Stoliezka's Tree-Creeper. Certhia stollczkce Brooks, 

Fairiy common from 9,000' to 10,000' on the Singik La Bidge, January to May ; 
specimens secured both in Nepal and Sikkim. Obtained as low as 6,600', on the 
Smana-Mirik Bidge, $ 7*2«18. Ghoomto Sookia Pokhari, 7|1(XK» 
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From Sandakphu, March, 
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several observed along the forest road. Tonglo, 10,000', d 27-1-12. J 28-1*12. 
^ 9-2-12. Kalo Pokhari, 10,160', d 9 19-4-12, $ 21-3-12. $ 23-5-12, 

Observed around Laohung at 8,800' in February and March. 

Five specimens examined: 

d* Bill from feathers at base 12 ; wing 74-76, av. 75. 

9 »» »♦ >» »> »» 12 5 ,, 68-71, ,, 69*5. 

Soft parts: Iris brown; bill, upper mandible dark horny, lighter towards 
the tip, lower mandible pale homy, darkening towards the tip and edge in con¬ 
tact with upper mandible; tarsus pale horny. 

Certhia hitnalayana hirmlayatia Vig., is Htated by Dresser, Hartert, Stuart 
Baker and others to have an extensive distribution throughout the Himalayas— 
Kashmir to Kansu in Western China. Oates strictly confinefl this typical form 
to the N. W. Himalayas—Gilgit, Almora, &e. No trace of this Tree-Creeper 
occurring in the Sikkim Himalaya has come to my knowledge. It is not repre¬ 
sented in the Tring Museum from Sikkim, and notwithstanding the fact that 
there is one specimen from Darjeeling collected by one of the Marslialls and also 
one specimen from Nepal.— ox Hodgson Coll, in the B. M. senes, for which 
information I am indebted to Mr. N.B. Kinnear —there surely must be an error 
in the locality on the label of the Darjeeling ? skin. (^ol. H. T. Marshall 
Tefei*8 to its breeding habits at Mun*ee. (Hume's Nests and Eggs, Oates, Vol. 
I, page 220.) The Sikkim Himalaya holds three well-dotined species with 
fairly distinct zonal distribution limits. It appears to have a discontinuous 
distribution in the Eastern Himalayas. 

If my suraiiso is not correct, it is surprising such a paucity of specimens 
from this area exist in representative collections. 

ii8. The Wall-Creeper. Tichodroma muraria (L,). 

The Wall-Creeper may be found during the winter at diverse altitudes in suitable 
localities, though it is rare and of uncertain occurrence. 

Obtained at Mangpu, 3^00', 21-11-19. (G.E. Shaw). Jalapahar, 7,500', 9 
13-2-20. Sandakphu, Nepal side of the Frontier at 11,800'. 7-3-12,♦ a single 
bird observed this morning, foraging on the face of a huge boulder, rather wild 
and difficult of approach once it was aware of my presence. Hereabouts, these 
rocks seemed most suitable haunts for Wall-Creepors, yet this was the only 
occasion I met with it. Laehung, circum. 9,000', odd birds observed on the rocky 
slopes of the valley during February and March 1920. One observed in the 
stony bod of the La chu at 8,800', 10-3-10*, had assumed the black throat associa¬ 
ted with the adult in summer plumage Thre^e obsoiwed above Bhutan Ghat in 
the Raidak Gorge in January 1922, two of which were securetL 

Throe specimens examined: 

J Bill Irom feathers at base 25 ; wing 109. $. Bill 24, damaged in the 
other example. Wing 102 in both oases. Compared with two females from the 
North frontier of Assam. Hill 25; wing 102-103. prove these measurements 
to bo fairly constant. The spots on the outer primaries and tail vary in size and 
number individually in the adult, and the ochreous spot on the inner primaries 
is sometimes retained at maturity. 

2 (Assam). 2nd-5th primary, two sj^ots, all white and large, 6th primary, 
one upper white spot. 9 2nd-4th, similar, 5th, merely an indication of the upper 
white spot, 6tb, tinged ochreou.s, 7th, ochreous, 8th, merely an indication of an 
oobroous spot. 

d (BhotanDooars). 2nd-5th, two spots all white and small, another 9 
from the same locality somewhat similar, 

9 (Darjeeling). 2nd-5th spots white, all lower ones small, upper spots 
large, 6th, upper spot only; ochreous lower half, remainder white. 7th-0th# 
single spots only, entirely ochreous. 
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ii9. name’s WedKe-bllled Wren. SphenocichU humei 

(Mand.). 

Recorded for Sikkim. Undoubtedly rare, with a restricted distribution^ 

Specimens in the Tring Museum labelled Namohi, probably came from 
Tendong above this place. 

lao. The Nepal Wren. Troglodytes troglodytes nipalensie 

Blyth. 

Resident on the SingiU La Ridge at devaHo^m of from 9,000'*12,000', numerous 
at this extreme limit in winter. In the interior of Sikkim at Lachung, occurs at 
an elevation of 8,800' in the valley during Februari/ and ifarc/i.Karponang,l0,000'' 
and above, on the slopes of the mountains during March. Once obtained amongst 
the rocks on Jalapahar at 7,500'$ 14-2-20, which is food for speculation as the 
Senchal to Darjiling Ridge is quite isolated from the main bulk of the higher 
ranges, and it would mean a lengthy flight if such was the case, to avoid the 
valleys for a sedentan^ resident. It frequents the rocky beds of mountain sti earns, 
fallen decaying trees in the pine forests, equally at home amongst the snow in 
inhospitable depths of the forest or the precincts of the flimsy dwellings of the 
shepherds. In the village of Laohung, it was partial to the crevices of the 
stone walls which demarcated the plots of rudely cultivated land, 
Tonglo, 9,000'-10,000', 24th January to the 4th of Februaiy 1912, 3 d dr 
22 V secured. J<andakphu to ^aburkum 11,600', d 10-2-12. Kalo Pokhari, 
10,160' d 4-3-12. 

Karponang, lO.CHX)', ^ 17-3-17. Lachung, 8,800', 2 27-2-20, not observed in 
the winter beyond a three-mile limit al>ove the village, along the path to Yum- 
thang. 

Eight specimens examined : 

d Bill from feather.sat base 10-11, av.. 10*6 ; \\ing 61-53, av. 52*6. 

2 „ „ „ „ 10'6 ir6. av. 10-8 ; >ving 60-53, av. 61*0. 

The female average is brought up with the large dimensions of a Lachung 
specimen. Bill 11’6 ; wing, 63. 

lai. The Spotted Wren. Elachura formosa (Walden). 

Recorded “ high elevations in Sikkim.” I anticipate this Wren will 
eventually be located along the foot-hills and probably in the bottoms of the 
vaDeys of the interior, at all events during the winter, with a similar habitat 
to Pnoepyga pimlla. 

122 . The Tailed Wren. Spelaeornis caudata (Blyth). 

Recorded for Sikkim at considerable altitudes. Obtained at Jore Pokhari, 
7,400'. (C.M. Inglis). Represented in the B.M. Coll, by a fine series collected 
by Mandelli with nothing more definite in regard to the exact localities than 
“ near Darjeeling.’’ 

133. The Slaty-bellied Shortwing. Tesla cyan!venter 

Hodgs. 

Generally distributed in forested country with a sufficie;icy of undergrowth 
from the plains level up to 6,000', and apparently not resident around Gopaldhara 
at 4,700', as it has only been noticed hereabouts at the breeding season from the 
end 6f March or thereabouts and onwards. 

Eleven specimens examined from the Eastern Himalayas. 

<f. Bill from base 14-14*6, av. 14*3 ; wing 47 *6-49, av. 48*9. 

2 M » 13-13*5, av. 13*3; wing 44<48, av, 46*3. 
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One specimen, colle<’tc<J in the Plains of Upper Assam at Pungagora in the 
Dibnigarh District, d lO-l-O-t, hasthccrown concolorous with the back and the 
■whole of the iinderjiarts from the chin to the vent pale slatj^-bUie. This 
phase!" has always puz^lcxl nu‘, as 1 do not consider if ref(‘rable to the male 
juvenile stage of this species ; the bill, tarsus and hind claw are stronger than in 
any of the other previously nieasuro<l specimens. 

Bill from base 16 ; wing 40 ; tarsus 25 ; hind elnw 7. 

It IS vcT\ near to Ti^sia .-^upn/’Uians^ L,v Touche, aftor com- 

])aiison with the t\pe. 

•* V^eiy close to the female of typical T. ('ifanloniLriS; but wath a much 
more pronounced <ind puier black eye-stnpe and lores, and with a shott, 
]nne g oy stripf-jiKt l>ehiiid the eye, lietweeii the Yellowish svijHTcilium an<l 
the block eye-stripe. A hinl fioin Manipur in the HiitiNh Museum Collection 
is verv similar, but la^ks tlie pon-orbital gt<‘y stii]><* ami is paler below.” 

lhi< July 102.‘h pp. 369, 37i>. “ On the Buds of South-East Yunnan, S. W. 

China.*’ (k 1). La Touche, B. O. IT.) 

$ Soft iiarts: (June.) Ins brown; bill upjier mandible blaekish-horiiy, 
lower mandible and inside gajie, leddisli oiaiige, tarsus, dark olivat'cous; claws 
horny. 

124. The Cheatnut-headed Short wing:. Tesia castaneo- 

coronata castaneocoronata ( Burton). 

This Shortwing seems to me to be enfith^l to generic rank, but as Dr. Hartert 
has shown, (Xovitates ZoologKa% Vol. XVMl, 1020, page 480) Oligura cannot 
stand. Apart from coloration whn‘h may have no signihcance .n the delinition 
of genera ; the nunarkabic bill of Toyta f'yanivf’nUr appears to be a sound stme- 
tunil character for generic distiiuf ion and congeneric with this species is FaeiidoX’ 
ruirui i<s {[ip.). 'ryp(‘ Locality. Java, whereas YVx/c caaitineocoroiiafd 

has a totally ihffeicnt, slendei ami narrrow lull ; which was one of the reasons 
given by Oates for keejimg them genencall> separatc^l. It is found at all ekia^ 
itona from the foot 0 / thf hdh in •* thf cold tmathf ” up to ot higher in sum¬ 

mer. Blanlord records it from Northern Sikkim at elevations of from 7jKKJ'-lb,(KJ0'. 
Observcnl on the SiuLole l.a Ridge at Kalo Pokhan I»M6t>, in May. Mai 
(“Khola’*) V^dlev, East Nepal, 8,(KK)'upwards, 0 4-12, ^ 7-5-12. Bhutan 
(ihat, Baidak River, Eastern r)ooars, J 2 22-24-1-22. otlieis seen. Uopaldbara, 
Pvuugbong Valley, 3,550',22-3-l 1*. noted on several occasions aftt'rwartls, mure 
in evidence than T. njanwruier. It is muie addiettsl to fm|iienting the ground 
than its former ally and hops about the rocks m like manner to a wieii. 4,700/ cT 
20 10-16, 7-4-16* 4,800', 2 1-1M8. 5,(HKr, 2 17-2-lS. 5,0tKl', d 17-2-18. 

M.ingpu, 3,K(K)', 26-3-15*, in Hcrub-growJh. Rashab, Tista Valley, 4,500', 
15-3-20*, in bamboo forest. 

Eight specimens examined and compared with four Assam ‘•kins ; 
c 5 Bill from featheis at base 9‘5-10, av. t>’6; vMiig 47‘5-50, av. 48*4. 

5 ,, ,, ,, ,, Jtt, av., 10; wing 461-48*5, av. 47*7. 

These females show^ a tendency to liave a slightly stronger bill, which is the 
reverse ease in specimens of TfaiacijanicanUr, 

125. The Scaly breasted Wren* Pnoepyga squamata 

(Gould), 

Blanford r^voitls it from northcni Sikkim at 9,000'. It occurs in limited 
numbers from on the Ouftr Ranges according to seaaon. Obtained 

itithc Tida Valleg<d 3 ((J.E. Shaw). Resembles a small rodent as 
it searches the ground in quest of food, most learless, as on occasions it may 
come up to one's feet; neither is it c^isily dislodged fium the crevicea in 
which it tak(»s shelter when approached, in this rc^pt-ct is similar to 
Troglodijt^^ n ipaknsis. 
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Six specimen* examined: 

cf Bill from leathers at base 10-11, av. 10*8 ; wing 58-63, av. 61 *5, 

9 „ ^ n 10-11, av. 10-5 ; wing 69‘5-62. av, 60*8. 

The tertiaries in five adults are tipped wth fulvous as in P» pusiUa, a character 
of no consequence in discriminating between the two species; the difference in 
tize being, however, quite sufficient for this purpose. 

iji6. The Brown Wren. Pneepyga pusilla Hodg*. 

Sparingly distributed from the baJie of the hills vp to an eUvaiiem of 6,S00' or 
thereabouts; there is an overlapping to some extent in the breeding range of 
both this wren and its near ally. Obtained on the Semana-Mirik Ridge at 6,250', 
18-2-18, and also on Tonglo ((\ M. Inglis) at 10,000', most likely a straggler,, 
Gopaldhara, 4,700', 28-2-21*. 5.500', cf 14-4-21. Bhotan Ghat, Raidak River. 
Eastern Dooars, 5 20-1-22. Obtained at Mangpu at 3,600', (G. E. Shaw). 

Two spectimens examinefl: cf Bill from feathers at base 11 ; wing 53. 

2 »» M M „ 9.5; wing 49. 

In these two adults, “correclly’* sex«l, ^ testes in advanced development ; 
the usual distinguishing character in colour between the two sexes is reversed : 
the whole of the lower plumage in the male being fulvous, while the female is in 
the pale phase, which i« regaidcil as the normal coloration of the male. All 
specimens, if 8exe<l with absolute certainty, w^ill eventually help to solve this 
interesting problem. 

137 . The Himalayan Qoldcrest. Reg^ulus regrulus hlma- 

layensis Jerd. 

Sparingly distributed on the Singile La Bulge during the winter at lOftOd*. In 
Vke interior of Sikkim occurs at this period of the yt ar at P,000' in the bed of the 
mlleySf and though by no means numerous, is apt to he overlooked, or its identity 
mistaken if intermingle<l with Phylloacopi, Tonglo, 10,600', Nepal side of the 
Frontier, d 6 2,25-1-12, the only occasion on which the Goldcrest w as observed, 
these three birds were keeping up a lively commotion during a bright afternoon 
amongst the flowere of a stunt^tree (Daphne canvahina), Lachung, 9,5tK»', 
d* 2. 7-3-20. secured out of a party of eight to ten individuals accompanied 
with Cole-Tits: Parvs ater cemodius and P, f ujoimchalis beavauK in light mixed 
tree-growth. Larch predominating, below the main belt of the Pine forests. 

Five specimens examined: 

^ Bill from feathers at base 7-7-5, av. 7*3 ; wing 56-58, av. 67, 

9 ff 9 , t* -f ff 7, av. 7; wing 54-55, av. 64*5. 

Soft parts: Iris brow n ; bill black; tarsus browiiish-oobreous; toes and* 
claws paler ochreous. 

138 . The Fire-cap. Cephalopyrus fiammiceps (Barton), 

Evidently locally distributed and by no means numerous, if indeed not actually 
rare. Obtained on four occasions in the Tista Valley at elevations of from 
3,400'-3,700', 16-23-2-19, 3,850', 23-2-18. (G. E. Shaw). 

Rungpo, Tista Valley, 1,250', 19-2-20*. A party of twelve to fifteen counted 
at rest on the naked branches of a shade f tree near the road-side on the Sanko- 
khola road. On their taking flight they were more like Munias or Finches. I 
observed them very carefully at close quarters under a pow’erful glass and could' 
hardly have made any mistake. So far I have failed to meet with it around 
Gopaldhara, and it may only be confined to moderate elevations in the Tista 
Valley. It is represented from Sikkim in the B. M. Coll, by 8 cJ , February 
and March. 

Acrocephalus agricola sub-sp. nov. 

Acrocrpltalus stentorea sub-sp. nov. 



//. .S’ l‘hnto. 


VALLEY IN NEPATi, below Pbalnt. Fel^ruary, 1912. 



MAl (“ KHOLA”) VALLEY. East Nepal, from Kalo Pokhari. 
Khododendrons in bloom. April, 1912. 
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In my ** Notes on the Birds of Upper Assam/' B. N. H. S. VoL XXITI, page 
247, I reooidod the first mention^ Reed-Warbler the typical form. 

The winter migrants to Assam have been considered to be the eastern race 
“concjwews” (Swinh.). In recent years a breeding bird has been describe<^l 
from.(1920-Kaghan) North-west India, i e., “ haringtoni ” Witherby. 

I have made a further examination of my Assam skins and eggs, which bas 
resulted in an interesting discovery that there are two races of Acrocephalua 
breeding on the “ churs” of the Subansiri River in Upper Assam ; the larger 
bird is a race of ''Hentorea^* and the smaller bird is a race of ''aqricola.** Specimens 
obtained in January at Gogaldhubie, d 10-1-05, wing, 60. Boduti, d 13-1-11, 
wing, 57*5, In both specimens 1st primary, 12, “narrow.** These birds are 
paler on the undei'side compared with specimens from TIessamara obtained in 
April which have a decided nifous tinge on the underside, d 11-4-15, wing, 53, 

9-4-05, Aving, 49*5. 1st primary, 11-12*5 “ wider’* than in the two former 
specimens; these latter can only be brcecling birds, the difference in the wing 
formula is significant. I expressed my suiprise when, having noted this Reed- 
Warbler as particularly numerous in April, I failed to meet with it in December 
of the same year. This is not ri'inarkable but at the time was not rightly under- 
8too<l as the birds were evidently absent from their breeding haunts in the 
winter. Undoubted AcrocephaluM eggs have been laid aside during my long 
residence in the east and it is only recently that 1 have been able to venfy my 
contention that breeding binls of two races of AcrocepJialns did exist in the 
Plains of Upper Assam. Whilst my skins arc deficient in number ; seven 
clutches of eggs have been examined. 

Dr. Hartert gives the wing measurement of as somewhat shorter 

than typical “ a^nVola” which is state<l 9 55-f30*5, haringhni'' d 56- 
68, $ 54-58. 

The habits of A. agricola arc said to be “ very aquatic.” I only found this 
to be the case with the bird obtained in the ‘‘cold weather.” 

Contradictory data in respect to the habitat of this speries and also A. dame- 
torum wdiich also occurred during the winter puzzled me considerably. I found 
A. aientorea a terrible skulker but at the nesting time the birds might almost 
be said to breed in colonics as all my eggs came from a limited area. 

My cold-weather migranU have the 2iid primary between the 6th and the 7th, 
which is the wing formula for typical A. agricola, whereas the 2nd is equal to the 
10th in the breeding bird and in this character is nearest to A. concinena. Mr. K, C. 
Stuart Baker has described this race as atevensi'f, and after comparing 60 eggs of 
A. s. brtinneacena, av., 22*7x15*9, with the eggs of the “dark ” breeding raee 
of aientorea in Assam, which are darker, more brown and less green, 20 eggs 
average 19*6 x15, has named this race amyce, wing, 83, in honour of my wife. 
The type specimens of these two new Acrocephali have been presented to the 
British Museum.§ 

Soft parts 'm ** agricala agricola, (January): Iris olive-brown; bill upper 
mandible and tip of low'er mandible blackish-homy, remainder borny-wliite ; 
tarsus brownish-horny. ** agricoUi atevensi,'^ (April): Iris olive-brown; bill 
upper mandible blackish-homy, commisure line pale, lower mandible horny, 
darker towards tip ; tarsus, brownish-horay. 

129. The Turkestan Grasshopper-Warbler. Locustella 
nasvia straminea (Severtz.). 

Recorded for Native Sikkim: a specimen having been procured in June 
which is an immature bird collected in 1876 and represents the Sikkun material 
in the National Collection. 

t Represented in the B. M. Coll, bj other spr^cimens from the Bramaputra 
** chan •' collected by Godwin-Austen. 

§ Descriptions In the Bulletin B.O C. Vol. xmii, No.C'^lxxI, pp. 16 k 17. 


1016 JOVSNAL, BOMBAY BATVBAL BIST. SOCIETY, V6L IZ/X 

130. The Spotted Bush-Warbler. Trlbura thoracica (Blyth). 

Mandelli is mentioned in Htiine*8 ** Neets and Eggs as having obtained it on 
three occasions, breeding in July at Yendong ? (Tendong) and Gammie on one 
occasion near Rungbee in June at 5,000', a specimen in the B. M. Coll., is dated 
15-6-75, female snared on the nest and probably refers to this record. There 
are other six specimens collected in every month from February to June and one 
in Xovember and also a single specimen from the Bhotan Dooars, February, 
1876, all of which are MandelU's skins. This material has fiirniflhed Oates 
wjth its status as a nesting species and occurring up to 9,000'. It has in 
recent years been obtainerl on Phalut in the summer. (C.\ M. Inglis). 

13 f« The Brown Bush-Warbler. Tribura luteoventris 

(Hodgs.) 

Recorded under Tribura nuindeUti for Sikkim (February to May), 
Represented in the B. M. Coll, by Hodgson’s specimens from Nepal and 
Mandelli’s specimens from the Bhotan Dooars and Native Sikkim, from 
which last area there is one, dated June 1874, Mr. C. M. Inglis has 
obtained it on Phalut in the summer and this was apparently the species 
I saw at Lachung at 9,000' on the 28-2-20*, unfortunately none 
were secured out of the small party, of which an odd bird or two were 
noted on this single occasion, as they were on the move in and about 
some scanty vegetation, and could hav^e hardly been thuyas at this eleva¬ 
tion in the winter, although they appeared to be a sedentary species to the 
valley. 

133. The Indian Tailor-*bird. Orthotomus sutorius suto- 

rius (Forfit.). 

At the foot of the hills, this Tailor-bird frequents light, open forest, but does 
not penetrate the forest depths. Resident up to 4,720' in the Rungbong Valley, 
an odd pair or so frequent the compound of the Gopaldham Bw. and may he 
seen either in winter or summer. Obtained around Mangpu at 3.600', (G. E. 
Shaw) above theTista Valley, where formerly Gammie obtained it. (iangtok at 
.5,800'and lower, 21-2-20*, it was much in evidence to judge by its high- 
pitched note, yet not actually observed in the dense scrub-growth which it 
was frequenting. GopaMhara, 4,500', 28-5-23. Three fully fledgecl youngsters 
almost ready to leave the nest 

133. The Black-necked Tailor-bird. Orthotomus atrogual* 

ris (IVmra.) 

Its distribution is .stated as Lower Ranges of the Himalayas from theRangit 
River in Sikkim to the Dhansiri Valley, Assam. It is somewhat remarkable 
that all the specimens I have procui'ed at the base of these hills liave all been 
0, autorius and I have singularly faileiJ to meet with it anywhere along the 
foot-hills of the Eastern Himalayas. The only locality in tapper Assam where 
it occurred was above Margherita to the east, and Mr. E. C. Stuart Baker informs 
me it had a habitat distinct from 0. Mutorina being conlineil to the forest and 
not found in the open surroundings. 

As I could only find the Dhanaiii Valley specimen in the B. Collection, 
I requested Mr, N. B. Kinnear for information and he reports that this species 
is not represented from wp.Mt of Assam, In view of this fact it certainly seems 
as if the recorded distribution ^vill have to be altered and this Himalayan portion 
of its range climiiiateil, notwithstanding Mandelli is said to have obtained its 
ucst and eggs near the Great Rangit River, 
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134. Franklin’s Wren-Warbler* Frankllnia gracilis 

(Frankl.). 


Kocorde<l aa “awondin^ the Himalayaa to couaiderahle elevations, and apw’i- 
monKHS having be(‘n collecte<I at Darjiling and jn Native Sjkkim.” I have no 
record of this Wren-Warbler in these hills, which commonly oeeiiis at plaina- 
levels. Mr. (J. K. Shaw has obtained a Franklinia m the Tista V’allev at eleva¬ 
tions of fioin 2,0<M)'-4,0(Mr Mhich he puts down as F. ritfescevs and T observe^l at 
Oitingy, 1,1(H)'. 12-2-14*, a party of eight to ten birds on the inaidan above the 
Mahanuddi, wliich 1 considered were also this same species. I doubt Aery much 
il this bird or any other member of tins genus ever “ abandons its accustomod 
haunts on the approach of winter” as these birds are strietly sedentary. It is 
more likely tliat allth-* specimens that Oates went through, came from the 
valleys in Sikkim. 

This remark has no reference to its <listribution in the North-West Himalayas. 
This genua appears to be in an unsatisfactory state, both in p‘garfl to the charac¬ 
ters, habitn^ and distribution of each species. My notes {*an only sei\e to draw 
attention to the difiiculties with a view to the ultimate cleanng uj) of several 
knotty points which s<‘cm to me obscure. 

In the Bhotaii Dooars, Januarv 1922, there oecurrerl two specie^ of Franklinia 
insniall parlies occupying distinct habitats. The bird I regard as I. fjrnctlis was 
only to be fourifl in tiie more open country , frrH|uentmg serub-gi*i)Mth in the 
dne<l-\ip beds of the nver channels, outside ol the fieavy forest, about two miles 
south of Bhotaii rdiat on the Kaidak Kiver, 20-1-22, ^ Bill from base 14 
wing 49. 29-1-22, 9 Bill from imse 1.0*5; wMug 44. 

Soft parts: Ins oclirrHius-lnowii; bill blackish-horny; tarsus ochreous- 
fleshly ; claw s, pale horny-black. 

Coloration.—Upper surface dark nifous, the tail tijiperl wilhwlntc; which 
oharacUT appears to bt‘ constant in this species, yet the bills in both these two 
specimens are stronger than any of the follow'ing birds from Assam which have 
been measiirrxl for eompanson. 

Upper Assam, Dibrnigarh Distnet, Marghcrita. (Base of the liills to the east). 
2.0-11 O'b 2 Bill from base, 12; w'ing, 44. In coloration agrees with the two 
former spceimeris. 

Rungagora, (Plains). 9-bOO, 2 Bill from base 12 ; wing 42. 

Kungngora, (Plains), 13-4-0,0, 2 ». »» ,, 11*5; wing 4.T 

North Lakhirnpur, Dei’jiai, (Base of tlie hills to the west), 21-9-0.’), 9 ^Bl 
from base 12 ; wing ■12. 

(’Coloration. - Ujrjier surface a drab ashy, which is evidently the normal breeding 
piumage. 

Dejoo, 15-6-04, f Bill from base 12 ; w'ing 48*.5. 

D^joo, 9-7-04, (I ,, „ „ 12 5 ; wing 48. 

Dejoo, iG-7-04, $ „ „ 12*5; wing 48, 

Deioo, 4-8*04, 2 v - 12 ; wing 45. 

Coloration.—These four '•’pt'cimcns are in worn breeding garb and diow' the 
well-dolim^l ashy band on the breast. 

Dejoo, 22-9-04, .Juvenile, BUI from base 11 ; wing 4.9. 

Dejoo, 12-8-04, 9 ” »» m 11 ’ .5; w ing f 1 

No use for comparison, being young birds wliicli have not long left the nest. 

(k>loration.— Pale ashy-rufous on the upper surface, below*, white on the 
♦ hroat to breast, pale lufous oit the belly , “tips to tad white.” 

Dibnigarh District, Rungagora, 16-1-09, 2 - Rid from base 12 ; wing 42. 

Rungagora, 16-1-03, Bdl from base, 12; wing, 41. 

North lakhirnpur. Dejoo, 28-11-10, 2 • ^hll from base 12 ; wing 44. 

Soft parts : Iris dark ochreous-yellow ot* il-^rk straw-yellow*. 
it 
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Coloration.—^These last three specimens have the upper surface tinged with 
rufous and to a less extent on the flanks; the tips to the tail are white. There 
is no dark head as is said to be present in F. rufescens, and though the tarsi are 
darker; the bills are not a defined black, as is said to be the case with F. gtaciU 
Us, All the same I consider them to be in a stage of plumage Which appears 
to be referable to this species. 

135. Beavan’s Wrcii*Warbler. Prankllnia rufescens (Blyth). 

Bhotan Ghat, Raidak River, Eastern Booars, 26-1-22, cf cf Bill from base 
13*5-14; wing 45-45*6. Obtained out of a small party in light undergrowth 
inside the fringe of the heavy forest at the base of the hills. 

Soft parts : Iris pale brown; bill homy-black, edge of the lower mandible 
pale; tarsus flesliy-white; claws homy. 

These specimens appear to be referable to F. rufescens. The crowm is slightly 
darker than the back in one example, but with the exception of the fulvous tips 
to the tail approach in their bright rufous coloration the last three specimens of 
F, gracilis, Oates makes this species to have a smalh^r wing and a larger bill 
than F, gracilis. There is no appreciable difference in any of these characters 
as compared to the birds recorded under F, gracilis obtained three days later in a 
different habitat; apart from the head, the rest of the plumage shows a marked 
resemblance to F, cinereocapilla. Apparently F, rufescens is more of a hill- 
species, and appears to have a restricted range along the base of the hills, and F. 
gracilis while extending right up to the foot of the hills and possibly in the 
valleys shuns the well-wooded tracts. The exact distribution of the two 
species from correctly identified specimens is desirable. 

136. Hodgson’s Wren*Warbler, Pranklinia cinereocaplHa 

(Hodgs,) 

This Wren-Warbler occurs sparingly at the bottom of the Rungbong Valley 
and below Gk)paldhara at an elevation of from 3,500'-4.500'. One seoiirorl on t he 
20-12-11, and a pair observed at 3,650' on the 4-7-16* in a thicket of reeds. 

Blanford not^ this species from Sikkim, yet Oates regarded his description 
as agreeing with F, rufescens. In my single specimen, 1 can detect no bond 
behind the eye dark bluish-ashy, which colour is confined to the crown and nape, 
while the forehead is rufous, the supercilium is pale fulvous: broad in front of 
the eye, narrowing posterioriy over the ear-coverts which are dark fulvous ; 
immediately in front of the eye is a dark spot ou the lores. A minute description 
is very essential in the differentiation of the characters of the head in these 
Franklinias. The seasonal changes are difficult to follow, as the colour differ¬ 
ences do not lend to easy description. 

137. The Thick-billed Warbler. Phragomaticola fedon 

(Pall.) 

Recorded for Sikkim, both British and Native. With the exception of 
two observations which are doubtful as no specimens were secured I have 
nothing on record respecting this Warbler which i knew as a cold weather 
visitor to the Plains of Upper Assam. Gopaldhara, 4,720', 28-9-16*, a bird 
came to my Kitson moth lamp at night which seemed to be this species. 
Turzum, 4,800' 18-1-12,* seen in ^'the tea” yet not near enough for a cer¬ 
tain identification. Represented in the B. M. Coll, by three September 
and October specimens collected in 1876. 

138. TlckelPs Willow-Warbler. Phylloscopus affinia (Tick.). 

Recorded ” breeds high elevations in the Himalayas.” 

Only occurs sparingly on mtgreUion at moderate devaUons, My observationa 
have been extremely limited in regard to this Willow-Warbler. 
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Gopaldhara. 4,720', 9*4-17', one obtained. Chungthang to Toong at 4,500', 
approx, elevation, 12-3-20*, a few noted in the valley at one locality only. 
Blanford met with it in the Lachen and I^achung Valleys at 8,000'-9,000', but 
none before the 26th September. Recorded up to 15,200' in Tibet, (Walton). 

139. The Smoky Willow-Warbler. Phylloscopus fuligini- 

venter (Ilodgs.). 

Recorded for Sikkim “ 14,000', Blanford/' and merely noted in the months 
of “February’ to June, Mandelli.” I have failed to meet with this Willow- 
Warbler, which commonly occurred during “the cold weather ” in the Plains of 
Upper A.snam. Oates states this species to be resident and is evidently 
quoting Blanford in reference to the specimen obtained on Momaj' Samdong 
in rhododendron scrub. 

140. The Dusky Willow*Warbler. Phylloscopus fuscatus 

fuscatus Blyth. 

Recorded distribution “Found in Nepal “ ; probably in summer, and in 
Sikkim certainly at that season if we identify with this species the bird of which 
Jerdon found the nest at Darjiling in July. Hodgson’s Houmiis fulviventris 
is undoubtedly this species asprove<lby his types (No. 878) in the British 
Museum, and Jerdon identified his Darjiling specimen with H. fulvicentris.^^ 
It seems unaccountable that I have totally failed to locate a single speci¬ 
men of this Willow-Warbler in these hills. T foinul ir just as common in the 
Plains of the Eastern Dooars inthe cohi weather,** 1922, as it was at the 
same time of the year in the Plains of Upper Assam. They evidently either 
enter the plains to the east, or pass ov'cr the outlying hills during migration. 
An examination of my material is detailed. 

Upper As.'yLim, (Plains). 

Dibnigarh District.— 

Rungagora. 

cf 25-1-03, wing 61*5; tail 46; 1st primary 20, (Dibru River),very 
aquatic ” noted (.11 label. 

J 15-10-03, wiiia 63; tail* 45.5; 1st primary 20*5. 

cf 28-2-04, 59; „ 47; „ 21'5. 

d no date, 63 ; 46 ; „ „ 22. 

North Lakhimpur. Hessainara. 

cf 4-1-06, wing 6.3 ; tail 48 ; 1st primary 21. 

Derpai. 

cf 14-3-06, wing 60 ; tail 4S ; bst primary 21. 

Dejoo. 

cf 15-3-10, „ 61 ; „ 48 ; „ 19*5. 

Dibnigarh District— 

Rungagora. 

5 27-4-03, 59; tail 46; 1st primarv 18 

2 3-5-03, „ 58; „ 45; „ IK 

2 4*6 0.3, „ 56-5; „ 44; „ „ 18. 

2 4-5-03, „ 56-5 ; „ „ IS. 

Dejoo. 

2 28-9-10, wing 56, tail 44 ; 1st primary 18. 

Eastern Bengal (Plains.) 

Jalpaigitri District,— 

Kumargram. 

cf 9-1-22, wing 63*5; tail 50; 1st primary 19. 

2 9-1-22, „ 67; ., 45; „ „ 19. 
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These two latter specimens are more “dusky-olivaceous’* than skins from 
Upper Assam with a “ russet-olivaceous ” tinge over the whole of the upper 
surface. Dr. Hartei*t gives the measurements of cf wing 60-66; 

2 53-58, d tail 63-68,2 48-50; tarsus 20-22; culmen 12-13-5. 

There appears to be more than one species amongst the above noted cold- 
season? specimens, though it is impossible to discriminate. I could never under¬ 
stand why this biid should remain in the plains of Upper Assam into May. 1 
have recorrjod fuscata homeyeri (Dyb.) up to as late as the 22nd of May. It is 
uell known that the birds of this humid climate have the tendency to exhibit a 
dark phase of plumage, and I shrewdly suspect a breeding Warbler will even¬ 
tually turn up in the Plains. Against this eonjectuie is the fact that birds which 
have to accomplish a long journey to the far north invariably are late starters. 

What was Oates’s reason for stating ** juliyiniventris *’ to be a resident species ? 
a somewhat similarly coloured bird to “ honieyeri,'* both of which occurred in a 
similar habitat in Upper Assam. It is to be presumed, he had seen specimens 
from the plains at even later dates than what 1 have recorded, unless his remark 
has no comiection with the binls obtained in “ the cold weather ” at low eleva¬ 
tions and only refers to Blanfonrs single specimen fiom 14,000', which would 
still be a contradiction. 

141. The Grey-laced Willow-Warbler, Phylioscopus maculi- 

pennis (Blyth.j. 

Obtained on the Outer Ranges at Oopaldhara at as low an elevation of 3,700^ 
27-2-19, up to an altitude of 10,100\ at Kalo Pokhari, 28-4-12. In the interior 
obtained at an elevation of 4,600', around 8inghik, 23-2-20, and around 
Lachung, at 8,900', in the first week of March 1920, at which time it rartged ike 
highest of all the Willow^Warhkru. Commonly occurs aioiind Gopaldhara at 
4,700'and upwards, during December and January. Obtained on the Ghoom 
to Sookia Pokhari Ridge at 7.000', 19-1-12. On Jalapahar at 7,600', 14-2-20. 
Numerous in the station of Darjeeling during Januarj’^ and Fc’bmary. A series 
collected in the Mai “Khola” in East Nepal at 9,000' and below, during April 
1912. 

Thirteen specimens cxamincHl : 

Wing 48-51, av., 50. 2 45-48, av., 46 8. 

142. The Orangre'barred Willow-Warbler. Phylioscopus 

pulcher Bljth. 

Recorded as a “resident whore found and procured up to 13,000', Cho La Range 
(Blanford), in Sikkim.'* Obtainwl os low as 3,900' at Thurbo on the 2-4-11, 
and at 4,720', at Gopaldhara, 8-3-21 in the Rungl>ong Valley. The former record 
is evidently a late straggler, as a few birds were also obtaimxi at 10,160' around 
Kalo Pokhari on the 12-4-12 ; but it was more numerous in the Mai “ Khola’* 
in Etvst Nepal at lower elevations, 7,000'-10,000', March and April 1912. Plenti¬ 
ful around Gopaldhara at 4,720', November to February. Jt can by no 7nean6 
he regarded a? a resident as it perform'* an aVUwiinal movein^nt. 

Fourteen speoiniens examined: 

^ Wing M-61, av. 57*4. 2 55-58, av. 56. 

143. Pallas*s Himalayan Willow-Warbler, Phylioscopus 

proregulus newtoni (G&tke). 

Occurs commonly around Gopaldliara from 3,500', 30-1-19, up to 5,800', 5-4-21. 
Obtained at all iiiturnuHliat^ elevations, December to March, also obtained at 
the foot of the hills at Bhotmi Ghat, Raidak River, Eastwn Dooars, in January 
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1922. Mangpu at elevations of from 3,600'-4,000', (G. E. Shaw). Thi« Willow- 
Warbler is ccfnfintd to moderate elei’ation^ only m a breeding species. Blanford 
records obtaining two specimens in Upper Sikkim at the end of September and 
the beginnirg of October. 

Ton specimens examined : d Wing 50-53, av. 61*7; J 46-50, av. 48; 
one $ 5-4-21, actually has a wing of 55; this abnormal specimen has not been 
included. (Assam) skins for comparison. Seven examined : average, cT wing 54; 

2 50*5. 

Soft parts : Iris hazel-brown; bill, uppt^r mandible dusky, lower 
mandible ochreous, chirk at tip ; tarsus dusky-oohroous ; soles ochreous. 

■44, The Crowned Willow-Warbler. Phylloscopus Inornatus 
inornatus (Biyth). 

A series of four ^ 2 $ collcKjtod at Bhotan Ghat on the Raidak River 

Eastern Dooars, at the foot of the hills, 20—26-1-22. 

Nurbong, below Tindharia at 2,240', 22-2-14. Thurbo, 3,900', 2-4-11. 

4,300',? $23-^25-3-11. Gopaldhara, 3,700', $27-2-18. 4,000', $7-2-19. 4,720', 
3$ $19—23-1211, $ 14-12-19, $9-3-18, d cf 22-3-10. 4,650', d 8-2-19. 4,720', 

$9-3-18, give the zonal distribution of this Willow-Warbier during January, 
February and March ; some of the late records in March and April refer to 
stragglers in partial moult, exhibiting a drab phase of plumage. This Warbler 
is absent ai-ound Gopaldhara during “ the rains *’ an i probably retires to breed 
in the vast regions north, as I have failed to meet with it at higher altitudes. 
Obtained around Mangpu at elevations of from 3,5()0'-4,000'. (G.E. Shaw). 

Eighteen specimens examined : ^w^ing, .56-60, av., 57.7; $ 51-57, av., 54. 

The Ist primary varies in length and breadth measuring in 8^ , 11-15, av. 

13*5, and in 11 $ 9 , 10-14*5, av. 11*8. There ls also some individual variation 
in the depth of tone m coloration which seasonal change does not seem to 
account for ; also it may be remarked on the wing-bar across the greater coverts, 
tho spots sometimeM show as well-defined and deeper colourwi blobe, 
seeming to indicate a sign of immaturity, the lengthening of the 
inner feathers in grow’th causes this bar • ) assume a more oblique position. It is 
similarly th(^ case vdth other members of the genus. 

Soft parts : Iris hazel; bill, upper mandible and tip of lower mandible 
dusky-yellow (dark olivaceous), deepei in yellow tone at base of lower mandible 
(palo olivaceous); tarsus and claws dark olivaceous (brownish-olivacoous); 
soles yellowish. 

7'his H’l/hir-JV(frfjler is vot recorded for Sikhim. Mj'' specimens are certainly 
this typical form. Until the type speiumen of P, inonialus mandellii (Brooks.) 
has been compared and its correct status coiiHrmeH, it is quite impossible to 
dchno its distribution, even though it is recorded for Sikkim and tho lOiasi Hills. 
Judging from the original description; the “huff” supercilium seems to be the 
only reliable character for cliffermtiation. Brooks infers it is likely to be resi¬ 
dent Tho clearing up of this matter which at present ib very obscure, is most 
desirable. 

In working out se\ eral difficult groups of Warblers, Chats, &c., I have had 
the advantage of Mi*. Arthur Goodson's experience and knowledge. 

145. The Greenish Wlllow-Warbler. Phylloscopus nitidus 
viridanus Bl;th. 

Recorded as distributed throughout the whole length of the Himalayas— 
Hazara country to Sikkim, 1 have no personal information of its status in these 
hills, having totally failed to locate it* Mr. G. E. Shaw has aUo failed with 
this species and the two following species. 
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One ^ from Kum^urgram in the Plaint of the Jalpaiguri Dittriot» Eastern 
Bengal, oolleoted on the 9*1*22 in open-ouldrated ootmtry, is referable to 
this Willow-Warbler. This specimen is ** in moult’*! Bill from feathers at base, 
9; wing, 61. 

Unfortunately this raoe is poorly represented in the B. M. Coll, from the 
Eastern Himalayas, and Sikkim appears to be east of its main (i^tribution 
area; there is one speoimen oolleoted by MandelU in May 1876 and one specimen 
labelled, Darjeding, 15-1-79^ ex. Coll. E. W. Oates, probably one of MandeUi’s 
skins, also one speoimen ex. Hume Coll., Nepal, no data, and one specimen, 
Nepal Valley, 23-4-77, oolleoted by Scully. Osmaston has recorded this bird 
br^ing in Skkim, Ibis, Vol. XIV, page 816. 

146. The Lar^j^e-billed Willow-Warbler. Phylloscopus 

magnirostris Blyth. 

Recorded in summer “ Himalayas:—^Kashmir to Sikkim.” I have no record 
of this Warbltf in these hills; it must be of rare ooourrenoe, and it is remarkable 
that ** Aoanthopneuste** should only be represented around Gopaldhara by 
” trochUoides.'* As the wing measurement overlaps in this species with “ lu- 
gvbrta** correctly sexed specimens are essential, despite the different wing for¬ 
mula:—2nd priihary between the 7th and 8th or between the 6th and 7th, taken 
in connection with the stronger bill ought to be sufficient for identification. 
Wing, ^ $ 62-72. (Hartert.) MandelH’s specimens in the B. M. Collection 
are few, but there is an undoubted speoimen oolleoted in August 1880, which 
mights however, have been obtained in the higher regions beyond the actual 
boun^ries of Sikkim. 

147. The Dull Qreen Willow-Warbler. Phylloscopus lugu- 

bris (Blyth). 

Blanford found this Warbler at 12,900'-14,000' on the Cho La Range and a 
10,000'-13,000' or 14,000' in the Lachung Vfldley in the autumn. 

As thwe are Itoo races or even species occurring in the Eastern Himalayas, 
I have gone into some detail with a view to elucidating further evidence as to 
their identity and status. Singile La Ridge, Nepal-Sikkim Frontier, Kalo 
Pokhari, 10,160', 21-4-12. This morning I came across a small party of 
these Inids on arrival at their breeding haunts; they had ascended from the 
valley below on the Sikkim side of the frontier. It is necessary to mention this 
fact, as this valley is densely wooded, and if these birds had not been winter¬ 
ing in the bottom of the valley, they must have entered the hills by way of the 
Tista and Great Rangit Valleys, as the stream which had its rise in the “pokliari” 
runs into the Lodhoma River, which again is a tributary of the Rammam River ; 
all these waters flow into the Great Rangit River and find their outlet to 
the plains by the deep gorge of the Tista. I have never come across this Warbler 
wintering in the valleys or at moderate elevations, and it is somewhat curious 
such an apparent, roimdabout route should be chosen when the Mai Valley offer¬ 
ed free aooess from the south, except perhaps for a deficiency of forest at its up¬ 
per limits where the land has been partially oleared; this might have been a deter¬ 
rent to an easy ascent as those birds had certainly worked up with the forest. The 
most feasible explanation appears to be one more instance of penetration into 
these hills, but in this instance, that of a migratory species by a route which 
is well marked. All spooimens obtained on this occasion were males, and it is 
evident this sox arrives ahead of the female; two other f were obtained on 
the 27-4-12 at elevations of 9,000' and 10,000' respectively, making a total of five 
secured. 1 never mot with it anywhere else along this ridge. The first and only 
female secured, being snared on the nest on the 22-5-12. Nest composed 
of moss and ^e bemts lined with a few feathers md the hak of senne small 
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rodent, probably Microiua aikkimenaia ? common hereabouts. It contained 
three pure white eggs measuring 16'2xl2*6, 16xl2‘7,15*5x12*4 mm. 

Series A. 


Six specimens examined: 

10 , 16 )', ^21-4-12. Bill from base 13, from feathers 9; wing 64; tail 49; 
Ut primary, 19 ; 2nd primary equals the 9th. 

$ Bill 12*5 and 8 ; wing 65 ; tail 49 ; 1st primary 18 ; 2nd between the 
8 th and 9th. 

cf Bill 13*5 and 9 ; wing 66 ; tail 49 ; Ist primary 19*5 ; 2 nd equals the 
10 th. 

9,000', f 27-4-12. Bill 13 and 9 ; wing 64 ; tail 49; Ist primary 17 • 2 nd 
equals the 10 th. 

10 , 000 , ^ 27-4-12. Bill 14 and 9; wing 65; tail 49; Ist primary 18; 2 nd 
equjJs the 9th. Average male wing measurement, nearly 64*9. 

2 22-5-12. Bill from base, 12*5, from feathers 8*5; wing 58; tail 46 ; let 
primary 16 ; 2 nd equals the 10 th. 

During a month's sojourn in the Eastern Dooars 1 found a Warbler, the exaot 
counterpart of the former birds, diftering remarkably in size. It was more 
plentiful in the open, cultivated country of the plains, frequenting the bamboo 

baris *' around the huts of the villagers, than it was in the heavy forest out¬ 
skirts, in both of which localities I obtained specimens, but failed to make the 
most of ray opportunity, as I merely put them down to ** lugvJbria'^ The differ* 
ences have only been brought out by comparison. This has necessitated an 
examination of my Assam material. 

Series B. 

Kumargrarn, (Plains) Jalpaiguri, Eastern Bengal. 

(а) cf ad. 9-1-22. Bill from base 13, from feathers 9*5; wing 59; tail 45; 
Ist primary, 17 ; 2nd equals the 10th. 

Bhotan Ghat, (Base of Hills) Eastern Dooars. 

( б ) $ ad. 22 - 1 - 22 . BiUfroinba.se 12 , from feathers 9; wing 55; tail 

41 ; 1st primary 16 ; 2nd equals the 10th. 

Gauhati, (Plains) Lower Assam. 

(c) ^ ad. 12 - 2 - 12 . Bill from base 12*5, from feathers 8 ; wing 59; tail 

42 ; Ist primary, 18 ; 2 nd equals the 8 th. 

In all three examples the greater wing-coverts are faintly lipped with groen- 
irh white. The crown in the female is dark and only matched in this character 
by one male of the A scric.s. Notwithstanding, No. (c) has a different wing for¬ 
mula, it appeal's to be nearest to this race. This specimen and the following 
five detailed below were recorded in my ‘‘Notes on the Birds of Upper Assam” 
under P. vitidua plumbeitarMis^ Swinh. and my identiBcation is confirmed by 
others owing to the jiresence of two wing-bars, which are either greenish-white 
or greenish yellow, lliia character aj^pears to be preseiit in btrds-of-the-year in 
ihiaforrn of P. lufjubns^ whereas the tips of the greater wing-coverts in plum- 
heitarsua^^ are often of a more defined white; these specimens agree in the 
general dark coloration with ” lugubria even if the v;ing formula does not in 
some examples. 

Series C. 

Rungagora, (Plains) Upper Assam. 

(S 16-9-03. Bill from base 13, from feathers 9; wing 58 ; tail 42; l«t 
primary, 19 ; 2nd equals the 10th. 

Silonibari, (Base of Hills) Upper Assam. 

$P 30-8*11. Bill from base 13; from feathers 8 ; wing 58; tail 43; 1st 
primary 17; 2nd equals the 9th. 
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Dejoo, (BaM of Hills) Upper Assam. 

cf 12<0-10. Bill from l^se 14*5, from feathers 9*5; wing 61; tail 44; 
1st primary 19; 2nd between 7th and 8th. ^11-9-10. Bill from base 13‘6^ 
from feathers 8 ; wing 60 ; tail 47 ; 1st primaiy 18; 2nd equals the 9th. 
cf Bill from base 12*5. from feathers 9; wing 59; tail 42 ; Ist primary 
19*5 ; 2nd equals the 9th. 

The arrival of this Warbler at the foot of the Hills and in the Plains of Upper 
Assam at the end of August and in the second week of September before tho 
termination of the rains** may or may not have any signidcance in reference 
to a short journey from their breeding groiuids» but the small birds in Seriea 
B, I venture to surmise will be found to be a form breeding somewhere in tho 
foot-hills with probably only a limited extension into the plains at the cold 
weather and this may be the solution of the status of the birds in Series 
as these measurements average less than the birds in Series A, which 
arc typical but here again these measurements are in excess of 

Dr. Hartert’s. Wing, 59-62, seldom only 57, frequently up to 64*5. My shortest 
and longest measurement is 55 and 66 respectively, when birds from the oom> 
bined areas are taken into consideration. 

P. nitidus plumbeitaraus is very close to P. lugubris. The only reliable 
characters are the “ whitish underside “ very pale on the throat.’*; the under 
wing-ooverts and axillariea are brighter, the breast is generally stippled with 
yellow as occurs in'“frochitoidss” and a “finer Ist primary.*’ Whilst the wing 
formula, 2nd between the 7th and the 8th« is fairly constant, some examples 
of ^'lyjgvhfis'* are similar in this respect, as well as having the double wing- 
bar, but a difference in some of the before mentioned characters will suffice to 
eliminate *HugubrW when a series is compared. In general ^"IvgubrW is colour¬ 
ed a more “dusky-olivaceous below and above” and sometimes hw a darker 
head. Whoa ** birds of the year ” from Upper Assam are concerned, the 
difficulties are apparent, which is not the case willi typical birds from Sikkim. 
** plumbeitanus ” also appears to be a slighter bird which wouid be more obvious 
in life. As there is such an apiyreciable difference in the size of the sexes in all 
the species of Phylhscopus it is most essential that the measurements of each sex 
be stated separately, 

Blanford speaks of his specimens from the far interior at high elevations os 
having distinct whitisli tips to the wing-coverts. These specimens may wed 
have been “birds-of-tho-year.” 

148. Blyth's Crowned Willow-Warbler Phylloscopus tro- 
cniloides (Sundev.). 

liecorded in summer as having been observefl in the Himalayas from Kash¬ 
mir to Sikkim and as “ probably wintering in the lower valleys of these parts.” 
A series of four 6 $$ three 2 $, obtained at Bhotan Ghat, (Base of the Hills) 
Itaidak River, Eastern Dooars, 20—^24-1-22. Gopaldhara, Rungbong Valley, 
Darjeeling, 3,760', 6$ 2-10-19, 6,500', d 4-11-20. 3,500', d S 25-3-11. 6,000'- 
(S 25-3-20. Mai “Khola”, East Nopal, 8,600', cf 27-4-12, give its zonal distri¬ 
bution fairly accurately during the “ cold weather ** months and towards the 
breeding season, as there is little doubt that it breeds at and upwards, I 

have since found the nest containing a juvenile cuckoo, June 1923, at 6,300', 
above Secyok. 

Thirteen speoiiuens examined : 

cT Bill from feathers at base 0-10, av. 9*2 ; wing 56-60, av. 68*6. 

? „ „ „ „ „ 0-9*5, av. 0*1. wing 55-68 ; aV. 56*3. 

Soft parts : Iris hazd (hazel-broWn); bill, upper mandible dusky-yellow^ 
lower mandible yellow or pale yellow; tarsus pale yellowish-plumbeous (yellow* 
ish-greon); soles paler yellowish-plumbeous (deeper yellowish-green); 
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All these specimens have the two outer tail feathers slightly margined on the 
inner web with white. 

I have not obtained this Warbler in the Interior of Sikkim. It is evidently 
confined to the Outer Ranges during the breeding season, descending to lower 
limits during ‘‘the cold weather.** 

149. The Allied Flycatcher-Warbler. Cryptolopha afllnia 

(Horsf. A Moore). 

Observed plentifully in the Ttsla Valley where it has been obtained up to 
on elevation of 6,S00', (G. E, Shaw). I have failed to locate it »n the Rungbong 
Valley at anything approaching this elevation. All my records refer to C’. 
poliogenys. It is somewhat a difficult matter to discriminate between the two 
species, even when observed at close quarters under good conditions. 

150. The Black-browed Flycatcher-Warbler. Cryptolopha 

burkii burkii (Barton). 

Apparently thi.s Flycatcher-Warbler has the widest zonal distribution io 
comparison with the other members of this genus. Common on the Singile 
La Ridge at 10,000' in April and May. Obtained in Nepal and Sikkim. 
Numeious records from .3,400'and upwards in the Kungbon^’ Valley, and obtained 
as low as 2,000' in the Tista Valley. (O. E. Sh iw). There is eveiy likelihood 
that it occurs at much lower limits during the cold-season, yet it is strictly not 
migratory, and it was observed on numerous occasions in the Eastern Dooars 
in January 1022. Obtained at Bhotan Ghat on the Raidak River, $24-1-22. 
Blanford obtained one specimen at Lachung on the 2Kth September. 

Eight specimens examined ; 

d Wing 58-60, av. 59*2. $ 5.3-56, av. 5i. 

These measurements average slightly larger than a series of five specimens 
from Assam. $ Wing, 57-58, av., .57-7. $ 52-53, av., 52*5. 

This difference is not .surprising and might almost be expected, as more fre¬ 
quently than not, specimens of all these small and other Warblers which have 
been obtained at the extreme upper limits of their zonal distribution, have 
a tendency to show a larger wing measurenu nt than other specimens obtained 
at lower levels, in species which merely move to some slight extent according 
to season. 

151. Brooks's Qrey-headed Flycatcher-Warbler. Cryptolo¬ 

pha xanthoschistos jerdoni (Brooks). 

Hodgson speaks of this form and the typical bird as breeding in Sikkim and 
Nepal up to 6,000' or 7,0fX)'. It occurs commonly at nil elemtions up to 5^000 
and obtained above Mangpu at 5,300^ (G. E. Shaw). Generally distributed 
over the whole area, and apparently the most plentiful of all the Flyoatcher- 
Warblers. 

A series of three ^ (J, eight $ $ Sikkim skins measure: 

X Bill from feathers at base 7-6-8-5, av. 8 ; wing 62-55, av. 63*6. 

$ „ „ „ „ „ 7*5-8*3, av. 7*6; wing 60-55; av. 51*7. 

In comparison a series of six J two $ $ Assam skins measxire : 

cf Bill from feathers at base, 7*6-8, av. 7*8 ; wing 48*6-64, av* 50-6. 

9 f, » ,> n „ 7*3-8, av. 7 *6; wing 47-50, av. 48*5. 

One Bhotan Dooars specimen 9 Bill from feathers at base, S ; wing, 49. 

Sikkim birds on the whole certainly show more ashy-grey colour on the 
forehead, crown and nape in compariaou with Assam birds which are typical in 
having those parts coloured blac^h-ashy. The measurements Loworer provo 
the former to be this race. 

28 



102tt JOUnNAL, BOMBAY NATURAL EIST. SOCIETY, Vot. XXIX. 


15a. The Qrey-cheeked Flycatcher-Warbler. Cryptolepha 
pollogrcnye (Blytb). 

Occurs in moderate numbers around Gopaldhara at 4,700' in the Rungbong 
Yalley, and observed sparingly around Kalo Pokhari at 10,160* on the Singile La 
Ridge in Apnl and May, 

15*3. The Chestnut-headed Flycatcher-Warbler. Crypto- 
lopha caetaneoceps (Hodgs.). 

Clenerally distributed at all elevations up to 6,600^ at all events. 

Apparently more plentiful frmn about 4,500'^,000'. Obtained above Mangpu 
at 0,300', (G.E. Shaw). Mai “Khola**, East Nepal, 26-4-12; Gopaldhara, 
4,720', 3-11-20 ; 6,000', 1-11-18. Namsoo, 2,100'; 13-3-14. A party of about 
hfteen of these birds amongst which was intermingled a small assortment of 
Abrornis albogularia and possibly an odd pair of C, cantator. Bhotan Ghat, 
Raidak River, Eastern Dooars, 23-1-22; obtained and observed on other occasions. 
It more often than not keojis to the leafy branches of the lofty trees, and does 
not frequent the lighter, yet denser vegetation, to the same extent as the other 
members of the genus. 

Semana-Mirik Ridge, 6,000'-6,500', May, June 1923. I found six nests in all 
containing both eggs, in one instance a single egg of Chalcococcy.v maculaiua 
alorg with the three eggs, one of which was broken, slightly incubated and 
forsaken on the 22nd of May and in other two eases, single juvenile cuckoos 
of this species, females, the sole occupants. On the second occasion I visited 
one of the latter nests at dusk ; I was struck by the chestnut head being so 
prominent as to lead me to believe the parent bird was in possession. 

Whilst it would be, perhaps, rash to hazard a guess that the majority of the 
eggs laid by this ^okoo in this Cryptolopha'a nest will prove to produce 
females and that the eggs laid, foi instance in the nest of ^Lthopyga saturata 
will turn out to be males; yet it would only be in keeping with what we 
might expect of nature’s harmonizing methods. 

It buil^ in the dark recess of an overhanging bank, constructing the usual 
compact oup-shaped nest of moss, like its congeners with the entrance more 
often than not facing the hank and opposing its main means of ingress and 
egress. Although its habits in nidification allow of careful concealment; there 
is little doubt it suffers depletion of its numbers and eggs through the wiles 
snakes, when the brooding parent bird completely disappeais with its charge. 

The full complement of pure white eggs, steel transparent, is three. 

A small party seen on the 13-6-23'*' weie probably composed of the parents 
and young. 

Four specimens examined: wing, 48-50, average, 49, which similarly com* 
pares with Assam specimens. The measurements show no appreciable difference 
between the sexes, which a large series would possibly refute. 

Soft parts: Iris brown; bill upper mandible dark homy, lower mandible 
pale homy; tarsus dusky-homy. 

154. Tlckeirs Flycatcher-Warbler, Cryptolopha cantator 

(Tick.). 

MandeOi obtained numerous specimens of this species which are in the National 
Colleerion, but it appears to be locally distributed, and only occurs sparingly at 
modeirate elevations. Obtained on one occasion at Gopaldhara 3,600', in the 
bottom of the Rungbong Valley, 25-3-11, $ Bill fr^ feathers at bcaeO; 
wing 61 
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155 * The Yellow-bellied Flycatcher Warbler. Abrornis 

superciliaris superciliaris Tick* 

•Confined to low devotions only. Great Rangit Valley, 18-2-20.’^ 

Obtained up to an elevation of 3,300' in the Tista Valley. (O. E. Shaw). 

156. The Blackfaced Flycatcher-Warbler. Abrornis 

schistlclps schisticeps (Hodgs.). 

Generally distributed but far from common and with a restricted zonal distri^ 
butiron. Obtained around Gopaldhara up to an elevation of 5,S0()\ apparently not 
to be found below ri^000\ also obtained above Singhik at 5,200', in the interior 
of Sikkim, 12-3-20, one c? secured ; several noted in a mixed party of CryptolopTui, 
PeriorocotttSf and in forest, on loft}" trees. Gopaldhara, 6,0C)0', 26-2-19, cf testas 
enlargetl; shot out of a largo party of mixed species of small birds, in heavy 
forest. 5,500', d 14-11-20, noted as a difficult optical task to distinguish between 
this Abrornis and Chdtdorhynx hypo.vanthunt ; both of which species were 
mixed up with MirUa, Irulus faviedUs and other small Warblers; the open 
tail and short flights of CheUdorkynx were of course distinctive and it was only 
when this trait in this Flycatcher was observable the Flycatcher-Warbler could 
be identified with certainty. 

Three specimens examined: 

cf Bill from feathers at base 6*5 ; wing 48. 

Soft parts ; Iris rod-brown of a defined tint; bill dark oohroous-homy 
>(palo brownish-horny),—a somewhat imusuul colour for the bill in comparison 
with Its near allies; tarsus olivacoous-homy (dusky-olivaceous); claws similar. 

157. The White-throated Flycatcher-Warbler. Abrornis 

albogcularis albogularis Hodgs. 

Only found at loiv elemtions probably not exceeding 2,600 or thereabouts. 

Observed in the Great Rangit and Tista Valleys, also in the Balasan Valley, 
Namsoo to Panighata, 

158. The Broad‘billed Flycatcher Warbler. Tickellla 

hodffsoni (Moore). 

Observed and obtained on numerous occasions in the Rungbong Valley from 
2f800\ July, to G,00()\ March, and there is no doubt these, limits are exceeded in 
4 in upward direction. Gopaldhara, 3,8(K)', 19-7-21 ;* 6,900', 917-2-18 ; 6,800', ($ 
6-2-21 ; 6,0(X)',^ 926-3-20,* in scrub-growth, every indication of their being 
about to nest, 4,200', cf 9 10-10-17.^ 3,700', 14-4-23,* a pair in evidence. 
5,800', 24-5-23,* a pair in company with a mixed assortment of small birds. 

This FlycAtidier-WarhUr has very much the same habits Hororvis, It keeps 
to the dense undergrowth, and though its high pitched note and bright coloration 
is apt to cause it to bo more easily located; it is only on rare occasions, it may ba 
observed to advantage. Hue to this trait in its habits I have been entirely 
misled; I had been under the impression all the birds that had come under my 
oliservation were Phyllergates roronatus. On comparing my Assam skins (if 
the latter, it was then only apparent, as there is no likdihood of this Tailor- 
bird,which could only possibly occur in the foot-hills, everlxjing located at similar 
elevations. Had I only examined the bills of the few obtained, apart from 
my disinclination to shoot what I rightly regarded as a none too plentiful and 
interesting bird, my mistake ought to have been apparent; instead of which my 
interest has always been centred on the tops of the trees, wondering if ever I 
should be fortunate enough to locate one of the few rare birds whose 
whereabouts had so far baffled me. Even the field-ornithologist, left to his own 
resources, has his difficulties. 
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Two BpeoimenB oxai&med ; 

^ Bill from feathers at bc^8e 8*6; wing 47*5i, $ Bill 10; wing 46*5. 

I5p. The Aberrant Warbler. Neornls flavoliyacea flavoH- 
vacea Blytb. 

Dr. Hart^ oonsidera this Warbler congonerio with the four species to follow 
which are all included in the genus Horeitee. 

In common with other near allies, probably only breeding at high altitudes 
and descending to the valleys in the winter. Tlie distribution as given by Oates- 
is conflicting. Himalayas, 6,000'-10,000', “ breeds 3,600'-6,000 ** and is evidently 
a mistake. Obtained near Kalo Pokhari in East Nepal at 10,00o\ J 7-6-12* 
Bill from feath^ at base, 10; wing, 54.5. Gopaldhara, Rungbong Valley, 
Darjeeling, 13-2-19. Bill from feathers at base 10 ; wing 57. Well 

represented in the B. M, Collection, Mav, June, August, October-December 
(Mandelli). 

160. Hume’a Bush-Warbler. Horornis acanthlzoldes brun- 

nescens (Hume). 

Obtained near Kalo Pokhari, in East Nepal at 10^000\ 9 29-4-12. Bill from 
feathers at base, 9 ; wing 60. Above Karponang, in the interior of Sikkim also* 
at i0,000', (f 24-3-17. Bill feathers at base 8; wing 52. On the latter 
occasion procured in dense “prong** bamboo thickets, a habitat similarly 
frequented by CcmoBtoma cemodius. Well represented by Mandelli’s Sikkim 
specimens in the B. M. Collection, January, February, April, November, but 
n^OBt without any data as to exact localities. 

161. The Stroiisr-tooted Bush-Warbler. Horornis fortlpcs 

fortipes. Hodgs. 

Occurs commonly around Oopaldhara, descending to the bottom of the Rung- 
bong Valley in winter. Obtained at an elevation of 3,600' in the Tista Valley, 
(G.E.Shaw), and also at Chungthang at 5,500', on the 26-2-20 d, in dense bam boo- 
growth. (lopaldhara, 3,700'. 18-4-23, in evidence in a favoureil locality, with 
its high-pitched long drawn out note and a subsequent short trill, otherwise 
difficult to locate as the few odd birds rarely showed themselves for anything 
but a brief interval. There is some individual disparity in size as the follow-- 
ing measuremoats show:— 

Four specimens examined: 

d Bill from feathers at base 8*5-11, av., 9*8 ; wing 50-67, av. 54, 

$ tf »» M >» 0 ; wing, 49, 

Seven Assam skins for comparison measure:— 
d Bill from leathers at base 9*5-10, av. 9*8 ; wing 50-56, av. 52. 

$ »» „ 10, av. 10; wing 48-63, av. 60. 

i6a. Blanford*5 Bush^Warblar, Horornis pallidipes (Blanf.). 

Recorded as **breeding in Sikkim, Glngand Lebong near Darjeding, May to 
June.** Represented in the B. M. (Hume Collection) by 8 Sikkim skins, Maroh- 
May, Au^t, 1875 79, (Mandelli). 2 skins Itfay, 1876, (Tweedale Collection.)' 
and 4 sl^s from the Bhotan Dooars, Januar}’^ and April, 1876-77. (Mandelli). 

163, The Large Bush Warbler« Horornis major (Moore.). 

Recorded for Sikkim. ** breeding high altitudes (Laohung.) in July.” 
presented in the B. M. Collection 1^ 13 specimens, AprilcJune, August, 
October, November 1872-76 (Mandelli). 1 specimen L. A. Waddell and a 9 
28-10-70. Sendial 8,000'» (Blanford). 
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164. The Golden headed Warbler. Phyllersratea corenatus 

(Jerd, Blyth). 

Recorded for Sikkim. Probably confined to the base of the hills and the 
valleys of the interior at low elevations. There is a specimen dated February 
1873, Mangpu and many others from Sikkim. 

165. The Rufous-capped Buah*Warbler. Horeltes brunni- 

frons (Hodga.). 

A cold ^season visitor to the Rungbong Valley descending to 3,600' and possibly 
much lower, ascending to 10,fjoO' and over on th>e Singih La Ridge, at and about 
which elevation it breeds. Obtained aroimd Mangpu at elevations of 3,600'-3,900' 
during the cold-weather, (G. E. Shaw). Gopaldhara, 4.000', 28-1-19.* 6,000', 
20-12-20. Mai Valley, East Nopal, 8,000' and upwards, 9 18-3-12. 928-3-12. 
c?4-12, evidently on the upward migration, extending up the valley with the 
advent of warm weather. Kalo Pokhari, 10,160', d 12-4-12; d 16-4-12; J 25-4-12* 
<J12-6-12; cJ 22-5-12; males much in evidence. During the first weeks in April 
it utters a loud, sweet, if short song. Neets composed of grass and bents with an 
interior lining of feathers ; clutch, usually four, on one occasion five eggs. 
Blanford records it from the Lachimg Valley at 10.000'-12,000' (September), 

Nine spocimons examined: 

cfWing 45-49, av. 46*9; 9 44-47, av. 45*4. 

Tlie measurement of the bill varies little in either sox being 8-8*5. 

Soft parts : Iris hazel; bill dark homy, basal half of lower mandible pale 
yellowish-horny, darkening towards the tip; tarsus pale brownish-horny. 

i6d. The Brown Hlll-Warblcr. Soya crinigera crinlgera 

Hodgs. 

Recorded as o(’curring upto 6.000' in the Himalayas. I have failed to obtain 
it on the Western side of the District of Darjeeling. It has some fdatus to the 
East, where it has been obtained in the Tista Valhy at elevations of from 2,800'- 
3,900' around Mangpu by Mr. G. E. 8haw. This species is well represented in 
the B. M. Collection from the Sikkim Himalaya and a number have reference 
to the lower hills around the Tista River, where Gammie stated it bred up to 
3,600.' 

167. The Black-throated HilDWarbler. Suya atrogulario 

Moore. 

** Chiboorchay ’* Pabaria 

Gammie is mentioned as having found this species breeding around Mangptf« 
but so far Mr. G. E. Shaw has not obtained it from this same locality. Ther% 
may be some error in reference, to its nidilication in this area. 
I could find none of Gammie’s specimens in the B. M. Collection. It 
. occurs commonly both in East Nepal, in the Mai Valley up to 7,000' and 
numerous as a resident, breeding species in the Rungbong Valley of the Sikkim 
ffimalaya at elevations of from 3,400'-6,600', at all event*. I found the nest on 
the Semana-Mirik Ridge, containing the full complement of four eggs, at an 
-elevation of about 6,700', 6-5-23. Mr. C. M. Inglis has obtained it in summer al 
Jore Pokhari 7,400' and at Rincheupong 6,000'. O^tes doubts HodgsonV 
specimens as having come from Nepal. I have no knowledge of its weet^n 
dimita beyond where it was obtained. 
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i68» The Ashy Wreti»Warbler. Prinia socialis socialis 
S;kei» 

Recorded for the Lower Ranges of the Himalayas npto 4,000'. This speciee 
is w^l represented in the B. M. Collection by numerous specimens from the 
Bhutan Dooars collected by Mandolli, and others in the Seebohm Collection 
evidently Mandelli’s sldns also, with no definite data excepting the locality 
Sikkim. Its exact status in the valleys of the interior is obscure. 


( To he continued .) 
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Butterfly Lobe, by R. Eltrinoham, ]).Sc., M.A., F.Z.S., F.E.8,, 
Clarendon Press, Oxford. Price a , 4-(>. 

(180 pp., 1 coloured phte, 52 text figure?, 5x7i). 

The title ot this hook is somewhat misleading. It deals equally with Butter¬ 
flies and Alotha ; it Is not concerned with desciiptiona or classification ; it doea 
not teach the reader how to catch butterflies or how to preserve them. The 
object of the book is to set forth in simple language certain intenjsting details 
of insect life. The life history is described in detail, chnptejs being devoted 
to the egg, caterpillar, (3hryKaiis and perfect insect. Then follow descriptions 
of the senses, scents, methods of concealment, mimicry and polymorphisjn. The 
geological rocoiTl in respect of huttciflies is lightly touched upon and there is a 
chapter dealing with the relations betwenm butterflies and ants. 

The subject is treated in a light vein and there are no technical terms or 
intricate scientific descriptions. The whole book is absorbingly interesting 
from start to finish and one is amazed at the revelations obtained by the uso 
of a high power microscope. The most interesting chajiters are perhaps those 
on mimicry and on the senses of butterflies and moths. The various artifices 
that insects employ in order to keep their place in the acute struggle for exis¬ 
tence are simply marvellous . Most peciple are aware that many butterflies mimic 
others that are distasteful to enemies and that many again are coloured so as to 
resemble their surroundings, but it ^^ill be news to many of us that there arc 
caterpillars provided with poisonous hyjiodermic syringes, others with fiendish¬ 
ly shaped {Xiisoncd spikes, and so on. It is sho\^ ii that butterflies and moths- 
have but poor eyesight, though the structure of the eye is extraordinary and 
entirely different to that of a mammars. The sense of hearing is doubtful 
though, as in a few exceptional cast's the insects can make a noise, it is 
reasonable to assume that their mates ean hear them : in some moths there 
appears to bo a well developerl ear on either side of the body. The senses of 
touch and taste arc undoubtedly more or less developed. But it is the sense 
of smell that in certain instances is so extraordinary, while a very large number 
of the insects arc provided with a wonderful scent producing apparatus. Ta 
addition it is suspected that insects have a sixth sense that wo do not j^iossess 
and can only imagine with difficulty ; that is sense of what may bo called grav¬ 
ity, which permits a butterfly to sweep through dense forest at great speed 
without touching a twig in spite of its poor eyesight. The microscopic examina 
tion of a bufterfly’s feelers or antennai reveal the presence of four distinct typea 
of organs, the uses of which are little known ; additional organs are contained 
in the palpi, which arc appendage.^ in front of the face on either side between 
the eyes. 

The ordinary reader \>ill find the book full of interest while for the expert 
naturalist there is a great deal of matter that he will find new to him, that haa 
been gained fixim rei’ent experiments and discoveries. 

W. H. EVANS. 


A Bibltooraphy of Fishes. By Bashford Dean and others. 3 volumos. 

(Vol. I, 1916 ; Vol. II, 1917 ; Vol. Ill, 1923 : New Yoik). Published 
by the American Museum of Natural History in the ^science 
Education Series. 

Ichthyologists and natuialists in general owe a deep debt of gratitude to the 
American Museum of Natural History, and to Professor Bashford Dean and tua 
colleagues Messrs. 0, R. Eastman, E. W. Gudger and A.W. Henn, for their 
graphy of Fishes, the third and last volume of which has just appeared. Each 
volume consists of over 700 pages of close print. The first two contain a 
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catalogue of all papers on recent and fossil fishes published from the year 1758 
the items arranged alphabetically under the author's names ; while the third 
contains a subject index and much miscellaneous information such as 
“ Titles of Pre-Linnean Publications,” “ List of Periodicals relating to Fish and 
Fishenes”, etc. The subject index is arranged in three main sections, (») Mor¬ 
phological and general section, (6) Systematic section and (c) “ Finding 
index.” 

The value of bibliographical wbrk on so oomprehensive a scale can hardly be 
exaggerated at the present day, when biological investigations of all kinds 
are hampered by the publication of an enormous mass of unoorrelated details. 
So far as we have been able to test the volumes published by the Amorioan 
Museum of Natural History the work has been done with the greatest possible 
care and extremel3>^ few references have escaped the notice of its authors. We 
congratulate them on the completion of an unusually important, laborious 
and careful investigation, which is of infinitely greater value to the cause of 
science than much so called original research. 

N. ANNANDALE. 

S. L. HORA. 

Wild Animals in Central India. By A. A. BunbarBrander, F.Z.S., 
F.R.O.S., Conservator of Forests. London, 1923 ; Edward Arnold; pp. 
xxli+29fi, 19 plates ; price 18 Shillings, nett). 

It has often been remarked that the writing of books on “ Shikar ” in India 
has been overdone, and this, in respect to some previous publications, has been 
said with some justification. 

The book under review Wild animaU in Central India by Mr. A, A. Dunbar 
Brander corner* under a very different category, and will be welcomed by 
sportsmen and field naturalists as on interesting and accurate work, useful to 
those with experience and invaluable to novices. It is the result of diaries 
and notes kept during twenty-one years passed in the Forest Service, and 
shows that the author has indeed learnt “ to grow wise in more than wood- 
lore alone.” 

Mr. Dunbar Brander tells us that during about six of his tAventy-one years he 
practically ceased to shoot, and says, ** It is to this period that I am chiefly 
indebted ; one can see so much more of an animal, and under such different 
circumstances, if one is intent on not killing it.” How very true this it all 
sportsmen know. 

The object of the book is described by the author to be to supply information 
to the field naturalist and sportsman who takes an intelligent interest in the 
animal he is hunting. It does not claim to be a guide to the hunting and kill¬ 
ing of the various animals dealt with. To the reader of experience, however, it 
will be abundantly evident that the volume is a guide both to sportsmen and 
field naturalists ; and the author can be assurwi that all who read his book will 
derive both pleasure and profit from its perusal. 

The arrangement of the book is good, and the writer expresses his meaning in 
a clear and attractive manner. One wishes that the index hod been more full, 
and that there could have been more than the nineteen illustrations from photo¬ 
graphs ; some of which might have been better, that of the two wild bears in 
particular. 

Twenty-four pages, full cd incident and interest, are given to the habits of the 
sloth bear, to w'hich animal the author accords pride of place, in matter of inteJ- 
ligence, over all the beasts in the jungle, the rrimates excepted ; and in the 
reasons given for this view he takes the reader with him. In adj^ition to tiling 
Us all there is to know^noeming the sloth bear, Mr. Dunbar Brander breaks 
new ground as to his habits and character; and also sets out to lay at rest eertain 
errors which, he considers, have been banded down from the earliest writero. 
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As to the known fact that the sloth bear has a very strong sense of smell, as 
far as his food is concerned, and the anomaly that this animal is certainly not 
<lilficult to approach when stalked or hunted, the author propounds the theory 
that this bear is “ short-scented ” and fully explains what is meant by this term. 
The theory is probably correct; and sportsmen will be interested in confirming 
it by taking particular notice of the direction of the wind, in their future pur¬ 
suits of “ bruin” and so ascertaining whether, and at what distance, an adverse 
wind afifects the hunter’s approach. 

In regard to the manner of attack on human beings, our author is still on con¬ 
troversial ground. He says he has never known bears, in seizing their enemy, 
to stand upon their hind legs or attempt to hug: and that their usual method 
is to knock the man over and burrow oil his face and scalp with their fore 
paws, adding that on occasions they will bite, but that they chiefly rely on their 
fore-paws as their chief weapons of ottence. A sloth bear certainly does not hug 
his enemy. That is a pojmlar legend not founded on fact. But it cannot bo 
said that it is unusual for an attacldng bear to stand up on his hind legs ; or that 
the fore-paws are the chief weapons of offence. Your reviewer’s experience is 
to the contrary ; and in no case have wounds inflicted by sloth f ears on human 
beings been found to bo from claws. 'J'he (question could be satisfactorily settled 
by medical reports from an area wheie injury by bears is of frequent occurrence. 

Other habits also are discussed and the character of the beast illustrated hy 
amusing anecdotes. All who know “ bruin ” will agree that his manners are 
uncouth, his character uncertain, and that he is a very real clanger in the forests 
to unarmed people. Regarding the wild dog, a photogiaph of which would have 
been a welcome addition to the illustrations, the author has much to say, a good 
4ieal being new and interesting matter. The species is unpleasantly common 
in the jungles of Central India and wc arc told how to destroy these pests by 
means of an emulsion of strychnine, the strength of which is wisely not given, 
but is known to those properly inteiestod in the matter. Their manner of hunt¬ 
ing and killing is described ; the stojy that they are in the habit of emasculat¬ 
ing the animals they attack being discredited from personal observation. This 
is only one of a number of such observances by which the value of this work ia 
enhanced. The chapter is full of interest. 

In respect of tigers and their ways our author w rites in the light of a wide 
experience and intimate know ledge, having shot, and seen shot, upwards of two 
hundred tigers ; besides having to his credit the years of observation, without 
shooting, which have already been mentioned. The subje(‘t is de^ilt with in 
two chapters entitled “ Distribution ~8ize and Habits” and Tiger Hunting.” 

The question of the twelve-foot tiger is sufficiently discussed, and some 
authoritative w'eighls and measurements of e.xccptionally large animals are given. 
"The reader will find much regarding the habits of the tiger that is of great inter¬ 
ests. Mr. Dunbar Brander is able, from personal observation, to give a detailed 
description of methods of killing, as against the conjectured accounts of so many 
.other writers. It is satisfactory to road that our author wholly diecounts the 
story for ib is nothing else—that tigers and panthers suck the blood of the neck. 
Because, from time immemorial, n bear has been said to hug his enemy, there¬ 
fore he must do so : because a tiger is a blood thirsty animal, therefore he sucks 
the blood of his victim. These are popular beliefs and difficult to dispel. And 
in regard to the latter which is so deep-iooted among jungle people and Indian 
shikaries as to be practically ineradicable, the sportsman will be wise to allow 
the harmless legend to continue and so avoid being held to be an ignorant person. 
All readers with experience will agree that the tiger hunts w^holly by means of 
sight and hearing, and has very little sense of smell. This, and the marvellous 
sense of locality—shared by tigi’rs and paniheis alil^e—ic illustrated from 
.observations of a tame tiger which the author once possessefl. 

24 
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To extract more than this from the book would be unfair to the author : suffice* 
it to say that even the most experienced will find something that is new to them, 
and any future writers will find it difficult to add to the wealth of information 
furnished by Mr. Dunbar Brander. 

Of tiger'hunting/’ as carried out and suitable to the jungles of Central India^ 
the author gives us much that is sound and sensible. Stalking on foot and shooting 
the animal on his kill: hunting with dogs and shooting the bayed tiger on foot: 
aooompanjdng village cattle to graze and shooting the marauder while its vigi¬ 
lance is lost in the ecstasy of killing : sitting up over the kill: and, lastly, beating. 
All these methods are discussed and dealt with, the last named being ^at most 
strongly advocated, a conclusion with which all will agree. Mr. Dunbar Brander 
bars the use of the electric lamp for night shooting, considering that it docs not 
give the tiger a fair chance, and pertinently asks “ if we once admit the electric 
lamp where are we to stop?” The practice of shooting tigers with aid of arti¬ 
ficial light has been officially prohibited in the Forests of the United Provinces : 
and most sportsmen will agree with the author that, except to get rid of a pesc, 
or, it may be added, in such dense junglee as absolutely pi-ohibit any other method, 
the use of electric torches oversteps the mark of what i^ould be held to be sport¬ 
ing. 

Some twenty-five years ago the late Mr. lleginald Gilbert contributed to 
the Journal of the Bombay Natural History Society an article designed to reduce 
the number of casualties to sportsmen by telling them what to do and what 
precautions to take when following up a wounded tiger; and our author tells 
us that in 1916 the number of casualties which took place induced him to draw 
up a few simple rules with a similar object. These are reproduced in the present 
volume and it would be an excellent thing if this summary of *‘rules and precau- 
tions to be taken so as to reduce risks in tiger shooting” were printcn,! and 
issued with all shooting passes. 

Very excellent advice as to what description,of weapon to use is given, as also 
an instance of the uselessness of firing at a tiger with a high velocity small bore. 
Some instances of failure of even the heaviest weaporm are recited; To all the 
author has to say, one thing, obvious though it is, may be ailded, and that is: 
” it is the first shot that counts the most and that shot should be taken with all 
possible care so that the bullet will strike or resrh a vital spot. An initial shot, 
fired with insufficient deliberation, may have disastrous results,” 

Of leopards or panthers there is a somewhat less full account than of the tiger : 
but practically all is said that the subject requires. The question as to whether 
the tiger or the panther is the more dangerous, from the sportsman's point of 
view, is discussed; and some weights and measurements are given. Habits and 
character are illustrated by suitable incidents and the chapter generally gives 
a sufficiently full account of the panther and his ways. The author rightly 
rejects the contentions of some former writers who have tried to divide Felia 
pordwa into two, and ev'en three, species, based on size or number of caudal 
vertebrae, etc., and tells us that throughout the length and breadth of the land 
there is but one Ftlis pardua : a beast of great variability in size and colouring, 
these being more or less occasioned by food supply, habitat, etc., etc. As to 
shooting of panthers by aid of artificial light we are told as leopards can be 
considered vermin pure and simple, the ethics of how they are killed does not 
arise.” May .sportsmen trap or poison them ? Wild dogs may be poisoned, so 
why not panthers! We think that pardu^, indomitable beast that he ir 
when wounded, and no mean antagonist at any time, deserves a higher status 
than that assigned to him. 

Gaur.and buffalo are dealt with in one chapter, the former animal being better 
^own to our author than the latter. That bison are dangeroutf animals to hunt 
is shown to l)e a common error, with which conclusion those who have the neces¬ 
sary experience will be in fulV agreement. This noble denizen of our Indiatr 
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jungles is fully and accurately described, some measurements are given, ther 
weight of one animal is recorded, and instances in illustration of their poor sight 
but excellent sense of smell are related. There is no finer sport to be had than 
bison shooting with the aid of trackers. The author touches upon this and other 
methods of hunting this animal. Your reviewer would put the case against 
driving of bison stronger than docs the author, and for a different reason, and bar 
it altogether as “ overstepping the mark.” Measurements to indicate the huge 
dimensions attained by the Indian wild buffalo are given and some record^ 
weights and measurements are referred to. Buffalo in Cential India, and adja¬ 
cent parts of the country, are now so diminished in numbers, that but few of the 
future generation of sportsmen will be able to include among their trophies the 
imposing horns of this animal from aii>nvhere outside Assam and Bengal. The 
tracking of buffalo is a sport equal to that obtainwl in pursuit of the bison, with a 
more exciting element in it, as this animal is undoubtedly more dangerous to 
deal with, when wounded, than is the bison ; though it is to be doubted whether 
he is so invariably dangerous as is j>opularly supposed : at least that is the 
opinion of the present writer based on experience including the following on 
foot of two wounded bulls. 

The largest of the deer tribe in India—the 8ambur—is dealt with in fullest 
detail, and we are told all there is to know about the species ; indeed it may be 
said that the most experienced sportsman could add nothing U' the information 
given. Sambur in ('entral India run larger, both in horn and body measurement, 
than those from the Tcrai, Southern India, and other parts of the country". The 
largest and heaviest stag mea8ure<l by the author was live inches less in height 
than the 64 inches to which Lvdekker states the species attains. A sambur 
measuring 64 inches at the shoulder could certainly not be found outside Central 
India. The oft repeated story that old sambur stags do not shed their horns- 
annually is t ejected with sensible remarks to the effect that when a sambur in 
full horn can be shown to have been shot in August or September then the story 
may be worthy of further investigation. In this chapter, as (dsewhere in the 
book, one meets with remarks and advice which should be borne in mind by all 
true sportsmen. The swamp deer, or ” barasingha,” of the Central Provinces, 
is less well known to sportsmen in general than either the sambur or chital, the 
extensive information given in the present volun.e being therefore all the more 
wolcoine. Illustrations from photographs of the horns of both this deer and of 
sambur show the more usual of the various types which are met with. The 
author says that swamp deer are far more immune, and suffer less casualties, 
from rinderpest and foot and mouth disease, than do sambur and bison, lb 
would be interesting to leara why this should be the case. Marked differences 
between the swamp deer of the Central Provinces and those of the Terai are 
brought to notice and commented upon, so giving rise to conjecture as to which 
of these areas was the original habitat of the species. < )nr rr'tiring littlof riend the- 
barking deer : muntjac ; nb-faced deer: kakur, etc., as this widely known animal 
ia variously desigiiated,i8 the smallest of the deer tribe to be found in the Central 
Provinces. The several peculiar characteristics of this interesting animal are 
discussed. Concerning the much debated point as to how’ the “castanet” 
noise is made by these deer, the author concludes that it ia merely a modified 
form of the usual ory of alarm, the sound being jerked out while the animal is 
in motion at the time. That it is a voice cry is probably conect, and confirms 
the eonjwture of the present writer. Why should the kakur, when slightly 
alarmed, make noises with its feet, or its teeth, if indeed it can make such 
noises!—when the natural mode of expression would be the voice. Your 
reviewer has heard this noise made by a female kakur which has not got canine 
teeth. Instances of injury caused by the peculiar canine teeth of the male of this- 
deer are recounted. Your reviewer once saw a case of a cow buffalo receiving a 
out, nearly eleven inches long, by which it was in danger of being disemboweliodr 
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from a male kakur which got among the herd and became frightened. The 
wound was sewn up and the buffalo recovered. It was not possible to say 
whether the injury was caused by the canine tooth, or the sharp edge of a 
chipped horn—most likely the latter. The out was a clean one. 

The antelopes are dealt with under one chapter, the nilgae or blue bull, the 
blackbuck, the ohinkara, and the four-horned antelope being all described^ 
habits discussed, and weights and measurements given. As might be expected 
the author is not able to tell us much that is new in regard to these well known 
animals. The elaborate arrangement of hairs inside the ears of chinkara, design* 
ed by Nature to protect them from Dies and insects, is remarked upon. Black 
buck are similarly protected but in a lesser degree and camels have a very effi¬ 
cient hair entanglement of the same description. On the Indian wild pig 
we have a chapter entirely readable and informing, which, while not aspiring to 
deal with the pig except from a sportsman-naturalist^s point of view, yet gives 
the novice an insight into the art of pig sticking. The “ maxims for the novice’^ 
are amusing, and probably wholly effective in guiding those for whom they 
are intended. The field naturalist will find ample material upon which to re¬ 
flect : and several things which he may not have himself observed. The conclud¬ 
ing chapter deals with other jungle animals, the bats and rats being excluded, 
those only which are likely to interest the average sportsman are selected. And 
as regards these the author endeavours to confine his remarks to matters of 
special interest. Hyaena, wolf, jackal, fox, caracal or lynx, hunting leopard* 
wild cats, civets, mungooses. the Indian ratel, otters, squirrels, the mouse 
deer, crocodiles, python ; all these are discoursed upon, and the reader will 
learn much that he did not know before. We are not told that the hyaena will 
attack and kill human beings; that has been known near Nowgong in Central 
India. Of the wolf the author has had little personal knowledge, so also in res¬ 
pect to the caracal, commonly misnamed lynx, and the hunting leopard, all of 
which are rare animals in Central India. About the ratel there is much said 
that is not generally known. The animal is very seldom met with. Natives 
hold them in great dread. We are told how to trap crocodiles, and how to shoot 
them, with much else besides. The last paragraph of this informing volume 
relates a remarkable instance of display of what appears incredible forethought 
and reason on part of a python. This however is the experience of a friend of 
the authors and not from his personal observations. 

And so the pleasurable task of reviewing this excellent book comes to an end, 
with the closing advice, from your reviewer, to both the experienced and the 
inexperienced to take it with them into the Forests of Central India, and else¬ 
where, and add, if they can, observations of their own on the various animals so 
ably dealt with by Mr. Dunbar Brander. 

K. B, 


Himalayan and Kashmiei Birds. By Douglas Dbwar, I.C.S. 

(London 1^3 ; John Lane: The Bodley Head Ltd.; pp. 200 ; 
price 7 Shillings and 6 pence nett). 

We have received for review a copy of JHr. Dewar’s latest book “ Himalayan 
#nd Kashmiri Birds which is intended to be a companion and complementary 
volume to his earlier ‘Indian Birds,” so that the two books between them cover 
almost the whole of the Indian Empire, exclusive of Burma and Baluchistan. 

As in the first work, the present volume is intended solely for the amateur 
ignorant even of the names of the commonest birds that he meets with in his 
rambles. Its scope is limited to the birds of Kashmere and the Himalayan Hill 
Stations ordinarily mqt with in the zone between 6,000—7,000 feet above sea- 
level* and that in summer ; a total of 179 species have been selected as fulfflling 
these conditions, and the number has been designedly kept ^ low as possible 
in the effort to avoid distracting the beginner by an ” embaras de riohesse*” 
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The book i« divided into two parts. Of these the second part is the more 
important and may be considered the main body of the work. It is a descrip¬ 
tive list of the 179 species under consideration, compiising their names, descrip¬ 
tions, habits and distribution, with their reference numbers in the “ Fauna 
British India, Birds ” and Jerdon’s “ Birds of India.” 

The first part of the book in intended to be a key to the second part, guiding 
the novice to identification of a bird by means of its salient characteristics in 
life. The key is divided into three sections. In the fiist of these the birds are 
classified by their structural peculiarities, such as bill, crest, tail and sexual 
dimorphism in so far as these points catch the eye of an observer in the field; in 
the second the classification is by salient points of colour ; in the third stress is 
laid on habits and habitat. 

The success of such a key of course depends on the closeness with which 
the author succeeds in estimating the points that strike the average obsei veiv 
We have tested the key from that point of view and have found it vork very 
satisfactorily. 

The descriptive list is somewhat harder to estimate. Opinions may differ as 
to what species should have been included or omitted but on the whole the selec¬ 
tion has been most judicious, except perhaps under the heading of “ Warblers” 
a group with which Mr. Dewar is but slightly acquainted, as appears from the 
evidence of his previous books. The descriptions of plumage and habits are as 
clear and succinct as possible, with the limits imposed, but there is a good deal 
that is misleading in respect to distribution. It is a pity that Mr. Dewar did 
not have his proofs read by others acquainted with the Hill Stations wliich he 
has not visiUnl personally. 

We are glad to see that the book is free from the attacks on the scientific 
student tliat disfigure so many of Mr. Dewar’s writings. But if Mr. Dewar 
desires to continue as an instructor of the public mind he must bring his work 
more up to date. 

Here as elsewhere the reference numbers of the various species in Jerdon and 
Blanford and Oates are appended. Je»’don is worthy of all honour both as a 
pioneer and as a very fine field naturalist and descriptive writer ; but to refer 
the novice to a w ork hard to obtain and whose classification and nomenclature 
are obsolete is of little value. 

The references to the Fauna are imiiortant and should be cite<l. But the first 
edition of the Fauna to which all references are given is both out of date and out 
of print. One volume of the new edition ha ' ajipeared, another is in the pi ess, 
and the changes as a whole have been foreshadow ed in the Hand list of Indian 
Birds, which the author of the new edition has contributed to the Bombay 
Natural History Hociety’s Journal. The binomial system has given place to the 
trinomial, and many old names have been disturbed in the revolution of 
nomenclature. Surely it would have been kinder to introduce the novice to the 
names which his generation will use and not to the names current when Mr. 
Dewar was himself a beginner. Wc may deprtH’ate the changes but they are 
necessary whether we like them or not, and all change is not necessarily for the 
worse: to cite a case in point: — 

Years ago the writer on his first visit to the Hills secuied a lovely blue thiush 
which appeared to be common enough ; yet search as he would he could not 
identify it in Volume II of the Fauna amongst the TuuHdcR to which it most 
obviously belonged. Home forgotten chance revealed the bird as Myi&pho- 
mva tertiminrki No. 187 in Volume I. The beginner’s instinctive recognition 
ol the species as a thiush has since been confirmed by the scientific world. Yet 
true to his text Mr. Dewar continues to show the bird as a Babbler, doubtless to 
the confusion of many another beginner. Here is a change that he might admit, 
and there are others that cannot reasonably be resisted. Drowth and change 
are a featui^ of every healthy organism and to stand still is to admit defeat. 
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EDITORIAL. 

The maxims of Wilkins Micawber do not find a place in the statement of 
accounts published on page 1067 of this number. Yet, in the manner of that well- 
meaning though much-embarrassed financier, our Honorary Treasurer might 
well have indicated the disastrous consequences which must inevitably result from 
pursuing a policy which produced such a decidedly unfavourable balance sheet. 

** Our receipts (other than what should be treated as capital and amounts 
received on account of Game Books, etc.), as compared with expenditure^ 
appear to show a deficit on the year of very nearly Rs. 10,000.^* 

The causee leading to this gloomy result are indicated— 

“ a decrease in subscription apparently due to the fact that twice as 
many members resigned from various causes as joined the Societ>\** 

So much as regards decrease in our revenue, similarly on the expenditure 
-side we appear to entertain our very especial “ Ruhr problem:—the cost of 
the Journal 

“which shows a further increase of nearly Rs, 15,000 over last year, and 
now costs Rs. 11,400 more to print than it did three years ago, an 
increase of nearly 100 per cent, over 1920 printing charges.” 

“Expenditure under all other heads shows a decrease.” 

The source of our trouble stands revealed, namely—our anxiety to provide the 
members of this Society with a Journal which would make its arrival an event to 
be looked forward to ; this has been our undoing, but appreciation of our 
^flPorts has not been wanting, witness the letter from a member, now retired from 
this country, who writes that he has changed his mind about discontinuing bis 
membership, because ho finds the Journal so interesting. An old Life Member, 
one of that fortunate class who came in when the Life subscription stood 
at Rs. 200 makes open confession:— 

“ After considerable thought I have come to the conclusion that I am 
obtaining too great value for the Rs. 200 Life subscription, when the 
cost of printing and prices in general are taken into consideration.” 

Obviously in casting our bread plentifully upon the water we looked for some 
0ix6h response as this: we looked to a wider circulation, to an increased member¬ 
ship roll. But the harvest has been disappointing. Why have we failed 7 
Is it possible that it is due to the lack of a keen interest and active co-operation 
lOn the part of members of this Society 7 May we, in return for our efforts to 
produce a good Journal, appeal to members for a fuller recognition of those 
responsibilities which make for more active membership ? It has been suggested 
that the work of the Society is insufficiently advertised. “Ifyou M'ant a 
thing well known—speak about it to your friends ”, thus Ix)rd Leverhulme 
explains his phenomenal success as a salesman. A member writing from London 
advises us tliat he has bought a complete set of the Journal down to the end of 
the last volume, all being bound except the last volume, for £32. He adds 
“There have been quite a number of sets, but mostly incomplete, offered in 
London during the past twelve months and up to £40 has been asked, J think 
if the Journal were better known over here that you would obtain a number of 
subscribers, CertcUnly there is not in my opinion any Journal like it, and there 
are always interesting articles on Sport and Natural Histoiy in all its branches.” 

Will members personaDy assist during the present year in making the Society 
better known among their friends and help to further their own interests by adding 
at least one new name to the membership roll 7 Another two hundred members 
would place our finances on a sounder basis and a guarantee would be afforded 
for the continuance of the policy which endeavours to keep cnr publication at 
its present standard. ^ We must all agree with the Finance Member of the 
Viceroy’s Council that we must cover our deficit and if we cannot cover it by 
means of increased revenue we must use the Geddes and Inohoape Axe and cut 
down the Journal, including therein the Ediimriai 
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The presen year will probably write Finis to the work of the Society’s Mammal 
:Survey of India, as it is milikely that fresh funds will be forthcoming for the 
continuance of this enterprise. Of the value of the work that theSun^y hasac- 
oomplished it is unnoccKsary to comment—before long we hope to see the results 
of this unique endeavour epitomised in a new volume on the Mammals of India 
in the Fauna ot British India Series. Two of the Society’s collectors are still at 
work. One of them is now negotiating the Pindari Glacier under the guidance of 
Col. R. W. Burton, to whom our thanks are due for his continued assistance in 
.obtaining material for the Survey and the Prince of Wales’ Museum. To Major 

H, Stockley we are in like manner indebted not only for his interesting narrative 
.of a ‘ Journey to Siam and Back,’ but also for many valuer! contributions to the 
Society’s Museum. The subject of the Survey brings us to mention that very 
interesting expedition which left England last February for Polynesia, via 
Madeira and the Panama Canal, on the Steam Yacht “ St. George ” chartered by 
the Expeditionary Research AswKiiation with the object of carrying out scienti¬ 
fic research in vaiious parts of the globe. The scientific director of the 
expedition is a memV)er of this Society, Mr. James Horn ell, late Director of 
Fisheries, Madras. Mr. Hornell will take charge of the Ethnological work. 
Dr. C. Crossley of Marine Zoology, and among others the party includes an 
►Ornithologist, an Entomologist, a Botanist and a Geologist. We wish the Expedi¬ 
tionary Research Association every success in the enterprise and are gratified 
to know that a member of this Society is serving it in so honoured a capacity. 

Before leaving India, Mr. Hornell sang his nunc dlmitlis in his administration 
report of the Madras Fisheries Department for the year 1922-23. In the report 
we find the results of his years of endeavour to place this clepartraent on a satis¬ 
factory basis. He writes, “ In several respects the past year has proved a 
record ; all the important Revenue sections have prospered exceedingly and I can 
leave the department with the knowledge that it has successfully turned the 
corner of adversity caused by the aftermath of the Great War. My successor 
will find the department fully reorganized and the lines of further progre^is 
definitely marked out so soon as the finances of the country justify renewed 
expansion.” It must have afforded Mr. Hornell particular gratification to be 
able to round off his fifteen years’ work in Ma<lra8 with so highly satisfactory an 
account of the result of his stewardship. One of the last acts of Mr. Hornell 
was to secure for publication in the pages of tins Journal a series of papers on 
Indian Marine fish by Dr. H. W Fowler of the Academy of Science.s, Philadelphia. 
The urgent netxl for a revision of our knowledge on this subject has beeji apparent 
for some considerable time—the works of Francis Day are now obsolete, and the 
nomenclature is out of date and in many instances erroneous. Dr. Hora of the 
Indian Museum has for sometime been engaged in the study of fresh water fish, 
but the marine forms have been hitherto practically neglected, and Dr. Fowler 
will be doing for ua a long expected and much needed work. The Society pro¬ 
poses to assist him with material collated in this coimtry. and we appeal to 
members to help m the work, Specimens should be pickled in spirits or formaline. 
Particulars will be supplied to all those who signify their intention to further this 
project. 

How long will it be before we have established here in Bombay a Department 
of Fisheries which is doing work parallel to that which is being done in Madras? 
At some future date, possibly after further costly and abortive attempts to 
improve our fish supplies, the urgent need for a sc ientific survey of the marine 
fauna of the western Coast will be realised. Money spent in investigations which 
do not immediately yield results in hard cash cause grievous heart-burning in a 
commercially minded community, yet timea out of number investigations of 
this nature have formed the essential basis upon which many a remunerative 
and revenue earning industry has been built. 

Speaking of revenue brings us to the subject of “ revenue and pigs,” as 
tthe Department of Agriculture, Bombay, has leoently published a record 
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of evil doing on the part of that marauding desperado Sns cHatatu 9 
the Indian Wild Boar. Few people are aware of the extent of the havoc* 
wrought to agriculture in this country by wild pigs. That the grievance 
is acute and calls for immediate remedy is apparent from the amazing Btati8tics> 
provided by the Depai’tmcnt. In certain districts the pigs are actually ousting 
the villagera from their homes, and turning fertile fields into barren wastes. 
Figures provided by the Department give the best indication of the appalling 
conditions that obtain in certain areas. Witness the following tabulation of 
annual damage to crops:— 

Konkan .8 to 10 lakhs of rupees. 

Thana District 9 to 10 do. 

Surat .... 15 do. 

Deccan Canal Areas 1} do. 

Gujerat 30 per cent, of the crop. 

The direct damage to the Presidency is conservatively estimated at 70 lakhs^ 
whilst the indirect loss runs into crores of rupees. In most districts sugar cane 
suffers to the extent of 50 per cent, of the crop, ground-nuts 25 per cent., rice 10* 
per cent. The Department of Agriculture is devising ways and moans to cope 
with the menace. A war of extermination on a species which is among the most 
prolific of hoofed animals would be worse than useless. Attention must therefore 
be directed to the saving of the crops. This is the thorny "problem with which the 
department is now wrestling. Fencing-in of large areas would necessarily be 
an exceedingly costly process, and would be impossible without liberal Govern¬ 
ment support. Suggestions which would tend in any way towards tlie solu¬ 
tion of the problem would be welcome. 

In connection with the slaying of the mighty boar we have to record 
with gratitude, that the Society has just received, on deposit, a collection of 
manuscripts relating to the doings of pigstickers, these being the Records 
of the Ahmedabad Tent Club, dating as far back as 1858. The 
entries include such names as “ Roberts,’^ believed to be the late Field 
Marshall, and the manuscript is illustrated with many spirited drawings and 
sketches. A perusal of these records will we are certain appeal not only to the 
ardent pigsticker but will also interest a much wider field. They are records 
of more spacious days when the earning of one’s bread by the sweat of one’s 
brow did not apply with such special force as it does to-day. The leisure of the 
past filled the columns of those now defunct Journals the “ Asian and the 
“ Oriental Sporting Magazine ” with lively records and observations on Sport 
and Natural History by a host of enthusiastic amateurs. To this Society has 
fallen the privilege of carrying on vrovk which has given joy and inspiration 
to all who seek and find solace within that fane which is— 

“ Nature’s Cathedral, boundless as our wonder, 

Whoso quenchless lamps the sun and moon supply, 

Its choir the winds and waves, its organ thunder 
Its dome the sky.” 


It is with deep regret that we record the death at Calcutta of Dr, T, 
N. Annandale, F.R.S., C.I.E., D.Sc., late. Director of the Zoological Survey of 
India and Superintendent of the Indian Museum, Calcutta. Dr. Annandale's- 
contribution to the cause of Scientific Progress in India is appreciated by all who' 
are conversant with his work in this coimtry. 

His early demise has deprived the Zoological Survey of India, not only of its 
founder but also of a distinguished and capable leader. 

Dr. S. W. Kemp, the Superintendent of the Zoologfoai Survey of 
India, writes usi, 

*• I shall be obliged if you will convey to the Committee and Members 
of the Bombay Natural History Society the sincere thanks of myself 
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and my oolleaguds for your letter of oondolenoe in the loss we have 
sastained by the sudden death of our Director Dr, N. Annandale. 
By his death we are deprived of aohief who had endeared himself to all 
his staff by his never-failing generosity and consideration for others. 
It is only a few years since he succeeded in placing this department 
on a satisfactory footing and we feel that the loss of his high 
scientifto ability and long administrative experience is an irreparable 
disaster/’ 

Dr. Annandale recently consented to serve on the Managing Committee of 
the Society and his loss has deprived us of the benefit of his mature experience 
and advice. 

Our sincereet condolences are offered to the members of his family. 

We hope in the next issue to have the privilege of publishing appreciation 
and reooM of Dr. Annandale’s work in India. 


FAUNA OF BRITISH INDIA. 

In the “ FAUNA OF BRITISH INDIA ” Series the further volumes which 
the Editor, Sir Arthur E. Shipley, with the assistance of Dr. Hugh Scott and with 
the sanction of the Secretary of State for India, has arranged tor, are 

Volumes on Bxiiterjlies (Lycanidap and Hesptriidcs) by Mr, N. D. Riley : 
on the Ixodid^ and Arnosid<e by Professor G, H. K. Nuttall and Mr. C. War- 
burton : on Lferhes by Mr, W, A. Harding and Prof. J. Percy Moore : on the 
Cufculionidct by Dr. G- A. K, Marshall: •'►n the Carabidct by Mr. H. E. 
Andrewes : on the Meloidw by Mr. K. G. Blair ton the Erotylida and Undo- 
mychidce by Mr, G. J. Arrow : on the Culicid(e by Capt. P. J. Barraud, Lt.-Col. 
S. R. Christophers, and Mr, F. W. Edwards : o < the ChrvsomeUd^p (subfamilies 
Chrvsomelinae and Halficincp) by Mr, S. Maulih r on the Scalytid<t and Piatypodida 
by Lt.-Col. Winn Sampson : together with a revised edition of Mammalia by 
Mr. Martin A. C, Hinton and Mr. R. I. Pocock and of Birds (6 vols.) by Mr. E. C. 
Stuart Baker. 

26 Nov. J933. 


25 
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OBITUABY. 

CoLONXL Charles Swikhob, M.A. <Oxob.)» F.L.S., F.2.8., F.E.S. 

There passed away on December 2nd last year one of the eight original mem¬ 
bers of our Society. The late Col. Swinhoe was bom on August 29thf 1836 and 
at the age of 19 entered the Army as an Ensign in the 66th Regiment of Foot. 
He reached India just after the Mutiny and joined the Bombay Staff Corps^ 
with which Corps he served until his retirement from the Army 80 years ago. 
He went through the Afghan War and was with lA>rd Roberts in Kandahar. 
On his retirement from the Army he settled down at Oxford, but later on moved 
to London, where he died. 

Colonel Swinhoe was a man of many parts. A keen shikari of the old school, 
who had accounted for between GO and 60 tigers; devoted to most outdoor 
games and sports; interested in birds and a member of the British Ornithologists 
Union; but it is as an Entomologist that he has attained fame and for many 
years he has been regarded os an expert on Lepidoptera. During his time in 
India he was an indefatigable collector, working chiefly in the Bombay, Poona, 
Mhow, and Karachi Districts and many contributions from his pen are to be 
found in the earlier numbers of the Journal. After his retirement he devoted 
the remainder of bis life entirely to the study of Lepidoptera and contributed 
freely to the Annals and Magazine of Natural History. On the death of Freder¬ 
ick Moore, Col. Swinhoe was entrusted with the completion of that magnificent 
work on Indian Buttorfiies, Lepidoptera Indies ; the portions dealing with the 
Lycemida (Blues), Hesp^idm (Skippers) and a part of the Pimdae, (Whites) 
were compiled entirely by him. The Heterocera or Moths was, however, the 
section of the Lepidoptera wherein Col. Swinhoe exceUed; of these he had 
amassed a collection containing 40,000 specimens, comprising 7,000 different 
species and including over 400 types of new species deeerib^ by him. He 
remained active up to the commencement of his 87th year, just prior to which 
he had completed “ A revision of the goners of the family Liparidae,** cover¬ 
ing no fewer than 1,130 detailed entries. 

He was well known as a lecturer on such subjects as Mimicry and was ac¬ 
knowledged as an expert on all matters connect^ with Lepidopteta by investi¬ 
gators of many countries. For his services to Entomology the University of 
Oxford conferred upon him the honorary degree of Master of Arts, and the Ento¬ 
mological Society of France appointed him an Honorary Member. But untU 
some future generation throws into the scrap heap our present system of nomen- 
dature, Col. Swinhoe’s name will be preserved as the describer of many new 
butterflies and moths, while many others have been named after him by authorsi 
who have wished to honour a name, that has been pre-eminent among Ento¬ 
mologists for many years. 
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MISCELLANEOUS NOTES. 

No. I.—READER’S COMMENTS ON PREVIOUS NOTES 
ARTICLES. 

Protective Colouration in Wild Animals. 

(VoL XXIX, No. 2, p. 469) 

I read with considerable interest the article under the above title by B. P, 
Tailyour in the August Number of the Journal. The principle of * Counter¬ 
shading’ to which he has been led by his observations and experiments is very 
little different from what the American Artist^Naturalist Abbot H. Thayer 
discovered in 1896. He called it the Neutralisation of Shadow. Poulton several 
years before him had recognised the importance of this factor for purposes 
of oonoeBlment in regard to two insects but for the wider generalisation credit 
is due to Thayer. He published a book on ‘ Concealing Colouration in the 
Animal Kingdom * (New York, 1910). I have not read this book but there are 
copious references in Poulton’s papers from one of which the following may be 
extracted. 

** The colours of large numbers of animals are darkest on tho back, becoming 
gradually lighter on the sides, and passing into white on the belly. Abbot H. 
Thayer has suggested that this gradation obliterates the appearance of solidity, 
which is due to shadow. A colour-harmony, which is also ess^tial to con¬ 
cealment, is produced because the back is of the same tint as the environment 
ear^), bathed in the cold blue-white of the sky, while the belly, being cold 
blue-white bathed in shadow and yellow earth reffeotions, pr^uoes the 
same effect. Thayer has made and presented models to the Natural History 
Museums of Oxford, Cambridge, and London, which support his interpretation 
in a very convincing manner. 

** Special resemblances to twigs, upright stems, &c., are, Mr. Thayer considers, 
represented upon a background in which the shadow is neutralized as described 
above. Hence the back^und. viz,, the animars body, disappears, while the 
markings upon it are alone distinctly seen. 

‘‘ For ages the artist has known how to produce the appearance of solid objects 
standing out on his canvas, by painting in the likeness of the shadows. It has 
remained for this great artist-naturalist to realize the logical antithesis, and 
show how solid objects may be made to fade away and become ghost-like or 
even invisible, by painting out the shadows.” 

I saw the models referred to in the Entrance Hall of the Museum of Natural 
History, Ix)ndon. They were of ducks against a common back ground. One 
colour^ as the back ground uniformly throughout and the other as in a normal 
bird and at a certain distance the latter one became invisible while the other was 
conspicuous. 

It will be seen that the principle thus described and illustrated by Thayer 
is much the same as the one now enunciated by Mr. Tailyour. Mr. Thayer was 
led to this interesting generalisation from his training and experience as an 
artist. The credit is, therefore, all the greater to Mr. Tailyour for having arrived 
independently though much later at practically the same conclusion without 
any such training to guide him. 

Dbpt. of Agriculture, K. KUNHI KANNAN, M.A., Ph. D. 

Bangalore, 

mh Ockfbtr 1923. 
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*• StRAKOB ** BrHAVIOUB Of A PAKtHXB. 

(Vol XXIX, No. 2 , p. 540 ) 

Tho behaviour of * panther, referred to as strange'* by Mr. Hanbartin his 
no te in the Joomal of 25th August last (VoL XXIX, No. 2), is easily aoooimted 
for, and is, I think, not unusual. The animal was merely trying to avoid 
observation. It was aware that by moving it would at onoe attract 
attention, and by remaining motionless hoped to escape being seen. 
As we know, it Is movemoit in nature that attracts obswvation 
and nullifies the advantages oE protective colouration, which is only 
protective in a state of immobility. I think the behaviour of the panther 
in question was not strange, but normal. No doubt many animals do 
escape observation by this means. 1 saw the same thing in a hen pheasant a 
few days ago, which was moving in an open stubbie field. When it saw me at a 
distance, l^e bird squatted with neck extended and head fiat oa the ground, 
and did not move until I walked up to within five yards, when evidently realising 
that it was observed, it took to flight. While still, it was quite invisible. 

An experience very similar to that related by Mr. Hanhart occurred to me 
some ten years ago. I was encamped in a country infested by panthers, when 
some Brinjaras came with news that they had marked one down, and left some 
of their people to watch it. 1 rode out to the spot, and found a grassy nullah 
with few buriies; the panther was said to be lying under a small bu^ about 
for^ yards off. From the top of the hill above, the men said they could see 
the animal, and attempted to point it out to me, but I could not make it out. 
During this time, the men continued talking, and a dog with them barked at 
times. 1 remonstrated with them, telling them not to t^ or they would drive 
the panther away. But one of them explained to me that, on the contrary, if 
they ceased talking the panther would think they had gone, and would get up 
and make off. So long as it was made aware of their presence, it would not 
move, hoping thus to escape observation. It was with some difficulty and 
after some shouting and throwing of stones that the beast was made to break 
cover, and wrs shot. 

It is for the same reason that it is advisable, when one is going to sit over a 
kill or a tethered goat in wait for a panther, to cause one's attendants to move 
off talking after arrangements have been made, leaving one in silence and 
in ambush on the spot. The panther thus supposing that all the people have 
gone and that the coast is clear will issue forl^ boldly as soon as the noise has 
passed out of hearing. 


R. G. BUTTON, 
Brigr.-General, 


Bawobd Granob, Charlton KxNos, 
Sih October 1923. 


No. IL—LARGB TUSKS OF INDIAN ELEPHANT {E. MAXIMUS). 

With a Photom 

I enoloM herewith two photos of a pair of elephant tusks 4rhioh were found 
^ the Coimbatore jungles, as I think they must nearly oonstitate a record lo 
India, taking all their measurements together with their weight. Tbe^toske wer- 
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dry, and had evidently been lying in the jungle for at least a year, and, as I under¬ 
stand ivory loses 5 per cent., the weight must have been very considerably 
more when the elephant died. The measurements and weights were most 
carefully taken, and were checked by two other European planters here. 
Right Tusk .. length. 7 ft. 8 inches. Girth ..18^ Weight, 79^ lbs. 

Left Tusk .. Do. 7 ft. 10 inches. Do. ..19J Do. 82J lbs. 

Total weight 102 lbs. 

Weights and meeuwrements carefully checked by the following— 

E. W. Simcock. 

0. L. Napier. 

C. R. T. Congreve. 

C. K. T. CONGREVE. 

Vai^PARAX, CoiMBATOBB, 

IBth Dtember 1923. 
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No. ra—IN THE HAUNTS OF THE RED INBUN WILD DOG 
(CUON DUKMUNEN8IS). 

Aff the dawix, breaks ovor an Indian jungle, tho gbstening wMtmoM of a small 
eooampmevit is revealed beneath the fruit-laden treee ol a shady mango tope. 

Near by is a small village containing about a doaen huts of very flii^ con- 
struoti<m and principally built of bamboo. All round are parched fields which 
spring into life on the advent of the monsoon, and from which riie viUagers 
obtain their annual stock of rice. 

This tiny hamlet, situated in the eastern comer of the Central Provinces, 
almost on the borders of Bastar State, is inhabited by a very uncivfiised, 
abori^al tribe known as the ** Mariahs*’ or ** Marie Goods,** whose intelleot 
is ak& to their dress in scantiness. 

They are, however, a very willing and friendly folk, and are bard to surpass 
in jungle craft: the way thirty or forty of them will drive game and j^rti- 
cularly tiger, through difficult and broken country, up to some fixed point is 
quite marvellous; besides which they are gifted with extraordinary powers of 
tracking. 

It was in this tiny camp that I found myself in May 1913, and from the look 
of the surrounding jangles I seemed to have found a go^ i^t. 

Also, on my way there,three miles along the road, between two nullahs which 
it crossed, were the going and returning pugs** of a huge tiger, who killed one 
of my **b«dt8** a few hours after my arrival, but as thereby hangs a tale and this 
story does not concern him, I must leave ^m for a while. 

These jungles are situated in very broken and hilly country, full of rock- 
strewn, bamboo-covered ridges of granitoid gneiss, the haunts of countless 
spur-fowl, sloth bear, sambhur and panther. 

Between the hill ranges were expansive valleys—thinly treed, and clothed 
with a garment of tall jungle grass, in which roamed herds of bison, swamp de», 
and pig, with oooasionaUy herds of the mighty wild buffaloes; these valleys 
were intersected here and there by sandy water-courses and nullahs, the haunt 
of tiger. Water was scaroe. Here and there in the nullahs one would find a pool, 
and from the countless tracks around it one quickly realized how much it was 
frequented by all kinds of game. The surrounding country was destitute of 
vill^es, the nearest being eight miles to the south west, after which one 
could go some twelve miles or more in any direction without coming across any 
human halntation. 

As the incidents I am about to relate are connected with one of the watering 
places near the village, a brief description of it is necessary. 

A few hundred yards to the west of the village was a small sandy water 
course, which turned sharply to the south, and then ran parallel with a 
jungle road. 

About haif-a-mile from the village and alongside this road there still re¬ 
mained in the hullah a broad, shallow pool, used daily for watering the small 
herd of village cattle, and which at night was frequented by some half dozen 
panthers and various other wild animals. In addition to this, in the vicinity of 
the village, there were many small pools of water which had been obtained by 
digging deeply into the sand, and wild animals, if disturbed at the large pool 
on their i^htly visits, would often go elsewhere in this nullah for water. 

Previous to this I had often seen wild dogs without getting a shot at them, 
and my Punjabi Mussulman orderly knew these red brutes well by sight. 

Consequent^, one morning, I had no doubts about bis story when he arrived 
breathless while I was breakfasting and told me that as he had been washing 
his clothes at the large pool, a pack of about twenty-five wild dogs had trotted 
down, and, without paying the slightest attention to him, had first of all 
riaked their thirst, and then had all lain down In the water with just their heads 
riiowiog. 
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Any idea of taokling the rest of my breakfast was quiokiy dispensed with, 
and I was soon—shot gun in hand—doubling after my onierly who was carrying 
my spare weapon—a *256 Mannlioher. S, G.” and ** B. were the dses of 
the shot I took with me, but I was greatly handicapped by a broken gear* 
spring in the mechanism of the action of the left trigger, which prerented 
me from using the left barrel. 

On arriving at the pool, which was not more than 60 feet by 30 feet in size, 
not a sign of a ** cuon ’* was to be seen, and bitterly disappointed, I was about 
to turn away, when my orderly suggested having a look further in the jungle 
roim4 the nullah. 

I had hardly taken a pace forward into the scrub when tawny forms rose 
up from the shade of bushes and tussocks of grass, and the whole place 
seemed alive with wild dogs. 

Having read a great deal about the shyness of these animals, 1 hastily fired 
a charge of ** at the largest one, but the range was too far to use such 
pellets with effect which only scattered and did no damage. 

Quickly reloading, a second shot was more successful, and bowled over a 
fair-sized bitch. 

Upon this second discharge a huge beast jumped out of the nullah and 
passing close by me as I crammed in a fre^ cartridge, halted a few yards 
distant presenting an easy target. 

Unfortunately 1 had loaded with lethal bullet, and a snapshot at him 
proved in vain, for in my eagerness 1 jerked the trigger and caus^ the muzzle 
of the gun to bob down, with the result that the bullet struck the ground 
beneath the animars stomach. 

It was then that I noticed the curious whistling noise that these animals 
make when alarmed, and 1 could hear it all around me in the jungle and on 
the slopes of an adjacent hill. 

Besides this I was rather surprised at the boldness of these Red Bog *’ 
which, even after three shots, showed no inclination to hurry their departure 
or move very far away. 

Consequently, I sent my orderly to round them up and drive them back 
again towards me from the hill where they had taken refuge. 

l^s manoeuvre was very nearly successful, but the ^'cuons ** had just enough 
start to get ahead of me and making a detour they passed across the road at 
the village end of the pool and began making their way up the slopes of another 
scrub-covered hill. 

Meanwhile I had noticed three “ Red Bog ” lying in the pool, and missed 
one badly with a snapshot from the Mannlioher. Then as the dogs were climb* 
ing ^e northern slopes of the hill, 1 ran up from the south aide, and on ascend* 
ing a ridge near ^e top and looking over, I found myself face to face with a 
large dog which I dropped, and which curiously enough turned out to be in 
miserable condition. He had a mangy coat, was thin and emaciated in 
form, and had diseased teeth. Why he had been allowed to live, let alone 
remain in the pack, I cannot imagine, and 1 was sorry I had destroyed him, as he 
might have spread his ailments through the pack with fatal consequences. 

By this time it must have been 10-30 and as I did not feel inclin^ to resume 
the chase over the hills at that hour, when the heat was distinctly un¬ 
pleasant, Igaveordersto the forest guard to make arrangements for the erection 
of a well-soreened machan in a low bushy tree growing at Jhe edge of the water. 

In about two hours time it was ready, and in the meantime I had returned 
to camp. 

When my orderly came to call me, he said that the parties of wild dogs had 
been down to drink and bathe while they were at worlL 

Consequently, I was hardly surprised on. Arriving at the pool to see three 
tawny heads smoking out of the water behind a rook at the farther end. 
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Aohai^eo£**B. B«**bey(mdpep|>«ring them did little damage^ but I nuuuiged 
by rnnnieg to out off <me the hill it wee making for, and bowled it over 

with a Itto^ 8hot~-not quite good enough however—as he got up and limped off 
on three legs in absolute ignorance of the direotioii of his aggressor* 

Unfortunately, he saw me a few minutes later, and in ipite oi his wound was 
off at a great pace and soon was lost to sight in the tall Jungle grass and thick 
scrub. 

After this disappointment and strenuous chase, I returned—hot and 
exhausted—to the machan, but for a long time there were no further signs of 
the ** cuons.” 

About 3-45 however, a movement to one side attracted my attentum, and I 
observed five reddish forms stealing along over the slippery, black rooks at the 
nor^ end of the pooL But what a change from the bold, devil-may-care-atti* 
tude previously adopted by these animals. Now they come slinking cautiously 
along, ears pricked up and attentive for the least sound, eyes searching in every 
direction, now and then a pause, and lastof all a careful look round as they reached 
the e^e of the inviting pool. I looked again, ^lis time along the sights of my 
gun; ^ I could see were five tawny hea^ grouped close together sticking out 
of the water. Bang ! Five writhing forms are down in the shallow pool, but such 
a bag is too good to be true, espedi^y with a single barrel; and almost immediate¬ 
ly, two of them, only slightly peppered, jump up and scamper away, while a 
third, in spite of a broken shoulder, makes off at a great pace. 

The remaining two, however, are pow^less to get away, and a couple of bullets 
from a *22 bore rifle speedily put an end to Uieir sufferings. Not so bad 
after all, but what a triumph it would have been if I had had a second barrel to 
follow up my first shot. 

After this, I left the pool alone for the day and early next morning, as usual, 
went for a long ramble in the jungle, but I had left a watcher at the pool, who, 
on my return reported that he h^ seen three wild dogs. Accordingly, later 
on in the day 1 again took up my position in the hide, and about midday the 
m<*mber of the luckless party of five of the previous day, who had retired 
with a broken shoulder came limping along and crept towards the pool 
with the utmost wariness. 


Although he did not detect me, he was very suspidous. As he paused at 
the edge of the pool, he was struck by a charge of ** B.B.’* and rolled over into 
the water, out oi which he scrambled on to the hill side, and fell dead after 
going twenty paces. 

The same evening I was sitting over a goat for a panther when two wild dogs 
came down to drink at dusk. I had a shot at them, but both got away without 
serious injury, although knocked over and well pqypered by the charge. 

The last glimpse I h^ of the remnants of the pack was on the following morning 
as I passed the pool shmily after dawn. For I observed half-a-dozen relish 
hued forms stealing away through the clumps of bamboos which grew in 
profusion on the slopes of the hill to the east the watering place. 

In passing from this subject I can only add my regrets tl^t I had not doubled 
or even treMed my bag as the red dogs are an absolute corse in tiie jungle, and 
they are the most ruthless destroyers of game that ei^t. So bad are they 
that in the Central Provinces a reward of "Jm. 15 each is given for wild dog, 
while in the United Provinces, both the Civil and Forest authorities give rewards 
for their destruction. 

One rarely gets such opportunities with a pack of **cuons^* and’it only I oould 
have followed up every shot with a sec^d barrel, 1 would have inflicted in* 
finite more damage on the pack. 


Kjanra CoLomr, East Amoa, 
12ik 8epUfnh$r 1823. 


a B. a PITMAN. 
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Xo. IV.—A NOVEL METHOD OP SHOOTING BLACK BEAR 
IN THE‘-GALIS»\ 

Finding myself at Nathia Gali in the Murreo Hills at end of June 1912 with 

a few days to spare on my hands, I looked about for something to shoot. Having 
ascertained ttiat at Dunga Gali, 2i miles away, there was a shikari of sorts, I 
sent for him and discussed the prospects of bagging a bear within the next we^ 
or so. 

I was shown a long and well-wooded nullah which ran down some thousands 
of feet to the Jhelum River, and was told that bear would certainly be found there, 
but were not likely to be obtained unless I cared to kill an ox and leave the carcase 
in a certain favourable spot, known to the shikari, some way down the khud. 

Having purchased the bullock, I left the whole of the bandobast in the hands 

of the shiWi who proceeded to tell me that Major. 

last year had managed to bag no less than four bears over oxen he had 
killed, and placed in the same spot where mine would be. 

Pleased at the prospect of a new form of shikar I returned to my headquarters 
and waited for news. On June 24th the carcase was placed in the forest, and 
that night a bear came round and inspected it; but did not summon up enough 
courage to tackle it until the night of 26th June. 

Being informed of this, I determined to sit up over the carcase the next night. 

I arrived at the spot about 6 p.m. and saw that the head and one of the shoulders 
had disappeared and that a large portion of the neck had been eaten. 

At that time there was a bright moon and at 9 o'clock I heard a bear below 
on the khud side but he had evidently got hold of a shoulder or the head for I 
was entertained for a long time with the sounds of crunching and cracking of 
bones, and then when he did start off for the carcase he must have winded us from 
the slight breeze which was blowing, and moved off again without showing him¬ 
self. Later, I heard another bear moving about, accompanied by a couple of 
cubs, but they also eventually went off down the nullah. 

The next night saw me again in the machan and on my way to it I came across 
the fresh and unmistaken traces of a panther. 

He had evidently inspected the carcase that evening, but as he was not likely 
to touch the putrid remains unless very hard pressed for a meal, I was rather anxi¬ 
ous to see if he would turn up that night. 

And turn up he did, for at 8-30 that evening I detected a slight movement, and 
heard the snapping of a few twigs as he took up his position beneath an adjacent 
bush, and broke the stillness of the night from time to time with an occasicmal 
rasping sigh. 

I wondered what he intended. Was he wanting a meal, and having winded 
us, was awaiting further developments, or did he think that the old bear with 
cubs would come along, and that while she was busily engaged at her nasty feed 
he might have a chance of abducting one of the plump litUe youngsters ? 

At any rate there he sat and about an hour later an old bear came bustling 
down the hill from above me straight towards the carcase. 

But no! he winds the panther and with a frightened''woof " craves away 
down into the rooky nullah. Soon afterwards Spots " tires of his task and 
silently wends his way up the hill, and another profitless vigil ends with the chilly 
dawn. 

I told the shikari that I should not sit up that night, but to cut up the remains 
BXid strew the surroqnforest with tempting morseb. 

This apparently hWi the desired effect for the next day I heard that nearly the 
whole of the ox had been eaten and that the panther had again been in the 
vidnity. The moon was now rising bter and later and, on airivt^ at the machan 
that night, I quickly realised that it would probably be my last chan^^. 

Soon after I took up my position on the iqpringy platform of fibr brandies I 
heard a couple of martens fighting in a blasted pine which towered above me. 

U 
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Am I waited and watched, 1 pondered over the ohanoee of getting a shot that 
night, and as the hoars sped by I began to give up all hope* 

But it was still early and at 10*301 heard the welcome shuffling sound close by 
and below me. 

Holding my breath I waited; I dare not raise my hand to keep off Uiemyriads 
of mosquitoes which took this opportunity of launching a determined attack on 
me. 

A branch cracked, some leaves rustled, and my aching limbs had to be eased: 
the shikari scowled at me, but to no puipose: I had to move, but still the bear 
shuffled on. A sound of bones being cracked showed me tl^t he was for the 
time being occupied with morsels previously dragged away from the carcase. 

When he had been shuffling around for nearly an hour, he suddeidy besUrred 
himself, and with the utmost oau^on approacW the open space where lay the 
few remaining pieces of bullock. 

A final crash as he burst through the thick bushes, and Iperceived ablackform 
waddle towards the carcase and sqiff it. 

Unlike the semi-blind and almost deaf Sloth Bear of the Indian Peninsula, 
these Himalayan Bears are possessed of all their faculties. 

Oonsequently I drew a bead on him at once, and waited till he should offer a 
broadside shot. 

As I watched, he turned towards meand presented quite a good target and the 
contents my ^t barrel, loaded with lethal bullet caxight him in the shoulder, 
and bowled him ovar. The second barrel unfortunat^y was not so successful 
as he lay kioking on his back, and before X could reload, he had picked himself 
up and flung him^ over the steep khud, whero I heard him crashing down 
through the bushes and undergrowth into the nullah below. 

It was imjpossiblo to follow him up at once, and 1 had to content myself till 
dawn with the thought that he was badly wounded and could not go far. 

But all kinds of bear are possessed of wonderful vitality and I was doomed to 
disappointment. 

When light came the trail was quickly picked up and from the marks and blood 
it was at once evident that a badly smiled shoulder was the damage. 

For over two miles we followed these tracks, and then found oursidvee utterly 
at fault when we arrived at a small mountain torrent. 

Casting round in droles was of no avail, for the luckless bear had made good his 
escape. 

In all probability he had washed his wound in the water, staunched the flow of 
blood, and then pl^tered it with leaves and mud, and so got clear away, without 
leaving a trace l^hind him. 

C. R. a PITMAN. 

Kivta Colonv, Bast Ajtiuoa, 

I4f/1 November 1923. 


No. V.--BLACK-BUCK AND JACKAL. 

An incident of interest which I saw a shdirt while ago, was as follows:—I 
was after Black Buckin fairly open country near Nabha when I saw a buck being 
chased by a single jackal. The buck must have had something the matter with 
its leg, although it ran very fast, for the jackal succeeded in catching it up and 
puQed it down three times single handed. It always went for the b^k part of 
the stomach and eventually diMbled it. I went up and shot ^e jackal which 
was quite a small one, and finished off the buck which could not move. I could 
not find any visible signs of any previous injury on tiie Black which would 
account for its lameness. 

^ L. G. W. HAMBBR, Capt., 

PtriMis, i/ut K, 0 . 0 . Ovrklu BUm. 

26th November 1023. 
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No. Vl.-MALFORMED HORNS IN THE CHEETAL {AXIS AXIS). 
{With a photo.) 



No. 2. No. 1. No. 2. No. 8. 

No. 1. Malformed horns of the oheetal (A. a.vu). 

No. 2. 2. Picked up antlers of the same animal shed in the preceding year. 

No. 3. Normal horns of the oheetal for comparison. 

1 send you for publication, a photograph of a freak of nature in the way of a 
pair of Cheetal (^tted Deer) horns. 

I first observ^ the stag carrying these about the end of April 1921 when I was 
shooting in little visited shrub jungle in the hope of securi^ one of the good 
heads 1 knew were there. 

I shot a stag in very open jungle and the report of my rifle put up 7 hinds 
and a stag (this freak). The stag ran to my left and stood on a ridge barely 
100 yards away and 1 could not but immediately notice the extraordinary horns. 
He gave me a splendid shot (broad-side), but I missed him and later discovered 
that the second leaf of the backsight was up. I promptly followed the herd and 
saw them crossing a piece of open for another patch ol jungle and emptied my 
magazine on the stag but with no result. 1 continued following and came across 
the stag who had his horns badly entangled in a big "Karonda^* bush and was 
making frantic efforts to get loose, but before 1 could get round for a shot he 
disentangled himself and disappeared, and though 1 searched the jungle tho¬ 
roughly in a scorching sun all day. I did not see him again on this occasion. 

(k another visit to the same jungle I did not come across this stag but on a 
third occasion I saw him again and this at the end of the day when I had given up 
all hopes as I had worked hard in a thorough search of the surrounding jungles. 

I was returning to my Headquarters through the jungle^ when I saw a couple 
of hinds with a good stag looking at me and shot the stag, and when they made 
off I discovered to my ohi^n that the object of my seat^ was in the herd. 1 
took a running snap shot but another Cheetal (female) intercepted and so 1 again 
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lost the trophy; the possefiion of which had now become an ambition if not 
an obceanon. Unfortunately* I did not get an opportunity to go oat again. 

In August I sent my Shikari out to aee if the stag waaatill there and report on 
the condition of his horns and he brought in the horns nnmbered (2) tho photo* 
gimh of which I send* frioked up by a grader not far apart. 

1mm then onward 1 had him vecy closely watched to see if he would grow 
freak horns again which he did and in April 1922* having been informed that his 
horns were no longer in velvet* I went out and shot him with the horns 
numbered (1). 

Quite apart from being an abnormal freak* it clearly eftabHshes that freak 
horns are permanent and not only confined to one set. 1 may mention here that 
beyond this freak* the stag had no other visible defect about him which I could 
detect. 

The horns numbered (3) are those of a natural head, (86}') in order to show the 
vast contrast. 

B. A. PARR, 

Hosbunoabad, C.P., Inspector of Police. 

November 1922. 


No. VII.—SOUTHERN RANGE OP THE MALLARD (ANAS BOSOAS). 

A Mallard was shot by Mr. Borrisow near Taluja(Panwdl, Bombay) on Novem¬ 
ber 17th, It was a nude bird but the cuH of the tail feathers was only Just 
beginning. The bird seemed in good condition but allowed us to get very close 
before liMng, which was all the more surprising because we had been shooting 
snipe within 50 yards of the bunch of reeds from which we flushed him. Mr. 
Bc^sow shot die same ground a week later and saw another Mallard. 

J. R. ABERCROMBIE. 

Bombay, 8(h January 1924. 


A drake Mallard* a solitary bird* was shot on Xmas day atPalamtank* about 
5 miles from Bulaar. This I believe is further south than Stuart Baker records 
its occurrence. 

I obtained a solitary drake Mallard about a week earlier at Maroli, 30 
miles from here, on the same tank where Mr. Ball of the B. B. A C. I. Railway 
shot one a year ago. 

T. F. G. SHEPHARD. 


Bulsar, 

B. B. A C. I. Railway* 
21tk Decernber 1923. 


Stuart Baker’s book on Indian Birds does not record the Mallard Duck** in 
this part of the world. 1 shot one at Pali (35 miles from Jodhpur) on Sunday* 
the 16th instant. It may be of interest. 

Majob-Gbkl. H. D. WATSON. 

Jodhpur, 

ISth December 1923. 


No Vni.-NEST OF MRS. GOULD’S YELLOW-BACKEDSUNBIRD 
(ASTHOPT0A OOULDlJi). 

1 obtained the nest and eggs of this bird in April 1928 and later in the year I 
showed the eggs to Mr. Stuart Bak^ who kindly fixed their identity for me. As 
I was unable to find any descilption of the nest one may perhaps be useful On 
my describing it, Mr. Stuart Baker showed me a painting which left no doubt 
about it. 
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The nest is pear-shaped and was suspended from the end of a stem of wild 
raspberry and beneath the two last leaves on the stem. It was composed entirely 
of cotton sHk or vegetable dowm The uddteness of this material showing above 
this stem would attract attention and to conceal it the bird had fixed green creep¬ 
ing moss over it of the same shade as the raspberry leaf. This green creeping 
moss was also used like filigree work over the body of the nest to keep it together. 
There was only a suggestion of a porch over the entrance hole which was frds 
of the way up. The material being so flim^ the bird had herring^boned the 
lower edge of the entrance hole with the same green moss doubling it ov^ the 
edge so as to form a sharp firm edge. The eggs were typied jEthopyga^ 
spited with greeny brown principally at the larger end where they form^ a 
thick drole, they measured *65 by *48 mm. 

S. M. ROBINSON, M.B.O.U. 

No. IX—NESTING OF WALDEN’S YELLOW-BACKED SUNBIRD 
(jETHOPYGA SANOUINIPECTA), 

On seeing Mr. Stuart Baker at home I told him I had obtained this bird and 
its nest and eggs at Thandaung in the Karen Hills east of Toungoo. He said 
the nest and eggs had never previously been obtained and I apologize for not 
having sent in a description before. I obtained them on 20th April 1923. 

-^Pear-shaped entrance Jrds of the way up with only a bare suggestion 
of a porch. It was composed of dried grass stems lined hoa\^y with silky white 
grass down and decorated outside all over with chips of dealwood^ bits of dead 
bamboo and bamboo leaf. It was suspended from the end of a wild raspbeny 
stem. The eggs are dull white spotted all over with greeny brown spots which 
are thickest at the laxger end where they run into each other and form a circle. 
The eggs measure *69 by *48 mm. 

S. M. ROBINSON, M.B.O.U. 

January 1924. 


No. X.--NIDIFICATION OF THE WESTERN SPOTTED 
BABBLER. {P. RUFICEPS JONESI) 

In the Fauna of British India—Birds—Vol. I (second edition) at page 242 
underPeUormum rt^ficepsjonesi (the Western Spotted Babbler) the note occurs 
“ Nidification unknown.” As I have found several nests of this babbler in the 
Dehra Dun, where it is a common bird, 1 write to record the fact. 

This Babbler is found throughout tb© better wooded portions of the Dun. It 
is specially numerous in the wooded ravines and in the tea gardens close to 
Dohra itself. The male bird has a very pretty short song of six dear notes, 
frequently repeated which may be musically represented as follows 



The birds are shy and spend most of their time moving gently about among 
dead leaves on the ground. They occur singly or in pairs and are not gregarious. 
Nidification commences early in April 
On April 19th, 1916,1 found a nest at the foot of a tea bush (Kowlagarh Tea 
Estate) close to Dehra. It oontained 4 inoubated eggs. 

On April 24th of the same year 1 observed a pair of birds b\lUdi^ theis nest on 
the steep bank of a ravine. The nest was bn the grounds, wejl oonoealed 
among dead leaves. 
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The same day in another ravine I oame on a brood of young birds whioh had 
only recently 1^ the nest. The mother bird appeared on the soene and oame 
within two or three feet of me as I sat near the nest with one young bird in my 
hand* She moved roimd me almost like a mous6> but with wi^s expanded and 
feigning a wound* 

Nests were all veiw loosely constructed and domed with a large lateral entrance. 
The nests, as weU as the eggs, much resemble those of P. ruficepi ruficep$ 
subsequently found by me near Paohmarhi in the Central Provinces, twortu. 
nately I cannot give detailed descriptions of the eggs with measurements as I 
have not got the eggs by me. 

Rawalpindi, B. B. OSMASTON, I.F.S. 

3rd February 1324. 

No. XI.—MIGRATION OF EAGLES. 

On the 9th of November 1923 I was at a place called Jatbingri in the Mandi 
State, about 70 miles east of Dharmsala, and witnessed what could only be a 
regular migration of eagles. At about 3 p.m. I noticed four birds passing over 
the State bungalow at intervals of about a minute or two each. Later on 1 
went down the spur in an easterly direction and again noticed birds passing 
in the same direotidn at short intervals. All came from the same direoti<m and 
followed exactly the same line of flight. I went along the ridge for a couple 
of miles or so and took up a position cm a point where the spur was quite open 
and overlooked a small village and fields, and watched very oarefullyeach bird 
as it pamed me. Occasionally two came very close together but for the most 
part they followed each other at intervals varying from one to four or five minutes. 
Eimh succeecUng one followed its predecessor on pracUoally an exact alignment. 
Each passed me on a line about 15 yards to my right as I sat and some 1W yards 
above me. Every bird flew with wings about quarter flexed as though breast¬ 
ing a strong wind and with tail widely spread. I had shot a Kalij pheasant 
and a chikor on my way down and tied each at the end of a long string and 
threw them out in opposite directions, and while well concealed myself kept 
on tugging at the strings mid moving the two birds as I saw an eagle approach. 
They took not the slightest notice though they could not have helped seeing 
them. A sparrow hawk oame down and bound to the chikor and I felt certain 
that she would attract an eagle, as any smaller bird of prey with a bird in its 
talons has an irresistible attraction for any of the eagle tribe. Two passed 
overhead while the sparrow hawk struggled with the chikor whioh was being 
pulled over rough ground at the time. The first took no notice whatever, but 
the second showed a small amount of interest, as I distinotly saw the head turn 
and it kept its eye on the hawk and the chukor, even^af ter it had passed well over 
them, but it did not check its flight in the scaallest degree and followed steadily 
in the wake of the others. 

I did not count them but quite 40 birds must have gone over from the time 
I left the bungalow until nearly sunset. 

With but two or three exceptions every bird appeared to be very dark in colour, 
and the only one that cams directly ov«r qtdte black and might have 

been taken for a Black Eagle (/. malayen-ais) except for the typical short t^ of 
the true Aquila and the heavier flight wi^ wings held in a line with the body. 
The two or three li^t cc^ured birds I at once put down as young Imperial 
{A. Miaoa) in the Uneated plumai|e but the dark birds defeat^ me entirely. 
Unfortunately they passed between the sun ahd me so just vdien I could have seen 
them best the undmide of the plumage was in deep shadow. 

I looked hard for any sign of white on the head or the tail bar of the typical 
Imperial but could not definitely make it out, owing pmrhaps to tiie podtion 
of thesun. The flight looked vhry much that d the Spotted Eagle (^. mucukHa), 
especially on aocouiit of the wide spread taU, a oharacteristio of the latter. 
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but in that uase the light coloured wing patch would have been in evidence in 
at least some of the birds. Not one of them came within even a very long shot 
or 1 should have tried to shoot it and make sure of the species. 

The following morning I left Jathingri for Dharmsala and kept an eye open 
for some sign of the birds I had seen the day before but only met with two during 
the whole day and both of these were typical Steppe Eagles (A, bifasciata), 

The birds must have been the Imperial {A, ^l»aoa)though I could not be sure 
of the fact. That they were true Aquila I have not the smallest doubt and the 
very dark colouring at once eliminates all the species of that genus save chry- 
sotHuSf k%l%aca and maculata. The flight and longer tail of the former at once 
puts him out of co\mt and leaves us with the two latter. As mctculata is not a 
migrant and distinctly uncommon in the hills, I cannot help thinking it was a 
migration flight of the Imperial (A. heliaca) that I witnessed. Of course the 
evidence is not good enough for a dehniie record, but is certainly in favour of 
the last named species. 

I had seen one or two Imperials around the station previous to that date and 
1 have not seen very many more since, perhaps a dozen in all, though Steppe 
Eagles are now fairly numerous. 

Hume in his Rough Notes (p. 146) quotes, Capt. Hutton assaying that he has 
witnessed great flocks of A, bifaaciata p&mng, Mussoorie during their autumn 
migration and if any of our members, who have seen similar sights, would 
be so good as to send in a record for the Journal some very interesting data 
might be collected. The direction of flight was approximately E. N. E. to 
W. S. W. 

Dhaemsala Gantt. C. H. DONALD, F.Z.S., M.B.O.U. 

Kano&a Disteict. Punjab. 

November 1923. 


No. XII.-WIRE NESTS. 
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Dialing t)i<) Great Wat a namber of (Germans wm interned in the Welleiky 
Barracks (Old British Infantry lines) at Ahmednagar. 

The Barracks were then surrounded by the usual high barbed wire fence. 

In 1921 this fence was dismantled and the materials sent to. Bellaty for the 
Moplah Prisoners Camp there. The small fragments of binding wire were left 
lying on the ground. 

In the Autumn of 1923, during the Militaiy reliefs, owing to the incomixig regi¬ 
ment arriving some months before the departure of the ontgc^ng one,t]^ 
Wellesley Barracks had to be temporarity occupied, and when thej were being 
repaired, it was found that the loo^ doves had been making their nests of the 
wire cuttings. The nest is usually very well and closely woven with considerable 
inanity, and the birds must have amasing strength of beak to bend the wire* 

lliere is usually a very thin filling of dry gnw and down on the inside. 

Sixty-seven of these nests were taken out of one Barrack albne. 

W. P. PAKENHAM WAIBH, 

Pooka, ' Majob, R, E., 

loth November 1923. Asstt. Commanding Royal Engineer, Poona. 

Wire ii often used in nest construction by crows and kites. There is 
the classic instance of a pair of crows who built up a home with gold and 
silver spectacle rims, stolen from a local firm of ocoulists.—EDS. 


No. Xiri.~-THE INCUBATION PERIOD OP BUtBUL’S EQQS. 

There is hardly any definite record regarding the period of incubation for 
BulbuTs eggs* IHeld observation in this respect does not exist. Oates, in 
Hume’s ** Nests and Eggs ” makes no mention of it. Two contributions, however, 
one by Mr. Tesohemakw and the other by Dr. Amsler, in the Avioultural 
Maga^e (third series, Vols. I and 11,) supply us with aviary notes on this point. 
But the conclusions therein seem to be vitiated by imperfect records and 
defective calculation, and I should like to examine the two notes before 1 put 
down my own observations. 

To fix the incubation period of eggs correctly we should first of ail remember 
one thing. There are some birds—game birds and domestic fowls for example— 
that lay the full complement of eggs before Uiey begin to mt. But the majority 
of birds begin to sit as soon as the first egg is laid. It may be that many do not 
sit as closely on one or two eggs as wh^ the full clutch has been laid. Even in 
that case some amoxmt of incubation occurs and this has to be taken count of 
in determining the period of incubation. Those who keep canaries know full 
well that these birds begin to sit as soon as the first egg is laid. So that those 
who want to ensure simaltaneous birth usually employ dummy eggs until the 
lull clutch is complete. 

Two eggs are not laid, slmuttaneousiy. When one is laid some time must 
elapse before ano^er i^pearu. If theintervenin^erio^ be 24 hours, then the 
inottbatkm of the first egg be^ns so much earlier, ref^t naturally is that the 
first egg hatches out one day ahead of tha second and so on. AU the chicks do 
not appear simnltaneously; they danno^, sin^ply because their intubation does 
not be^ together. Sometimes, oi course, two chioks may be found to have been 
hatched out on the same day. But in such cases also, there is always a djEer- 
ence of a few hours in their Inrth which escapes our notice. 2n determining the 
period of incubation, one has to count from the date when an egg is Wd to the 
date when that particular one if hatched. Both Dr. Amsler and Mr. Teschemaker 
supposethatBulbulsbeginmoubarion with three eggs, as if the birds think one 
or two eggs too small a number for such an impbriwt task! 
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Of the live broods raised by his Bulbuls {Olocampaa emeria), Mr. Teaohemaker 
kept record of one case only. Even in this one case the eggs hatched out—to 
quote his own words—“in the unusually short period of nine days.” He says, 

“ Once more three eggs were laid and incubation commenced on the 14th July. 

.Two young hatched out on the 23rd.” It may 

be asked, when were the three eggs laid —how long before “ incubation commenc¬ 
ed on the 23rd ?” Without the dates when each egg was laid, we cannot fix the 
period of incubation. We do not believe that the eggs hatched out after nine days* 
incubation. Even during a heat-wave in India, the eggs of Bulbuh require more 
than nine days’ incubation. Mr. Teschemaker evidently made some mistake. 

Dr. Amsler’s records are more numerous but they are alike inconclusive. Jlis 
pair of Bulbuls—they too were Otocompaaemeria —raised four broods in one season. 
The periods of incubation were, ‘‘ fourteen days in the (jase of the firet and last, 
and ten days in the ease of the stvond and third nests.” From this record we 
cannot say what is the ‘noniiar period of incubation for Bulbuls’ eggs. Let us 
examine his records. The very fii'st case would show that his mcthcxl of calcu¬ 
lation was wrong. 

“The hen laid her first egg on the 25th (May). She sbirtwl sitting on three 
eggs and laid a fourth egg on the 28th. She hatc^hed out her first and only chick 
on the 9th June. One egg had disappeared, one turned out to be clear and the 
fourth a dead chick.” 

The above statement shows that the bird does not wait for the completion of 
a clutch before she decides to brocKl. Dr. Amslcr might have noticed it to sit 
closely on three eggs but it is possible—and natural -that the bird commenced 
sitting even on the 25th when the first egg was laid. Of this case Dr. Amsler says 
that the period of incubation was fourteen days. But how docs he calculate it ? 
We may assume from his account that the bird laid one egg c.aeh day on tlio 
26th, 26th and 27th and that she began sitting on the 27th, He mys the chick 
appeared on the 9tb June. Leaving out the 9th June, the period of incubation, 
we get, is—from the 27th May to 8th June —thirteen days and not fmrteen. 
Even this period cannot be definitely stated to be the incubation period for 
the egg that hatched out. Which egg was it that hatched out on the 9th June ? 
Between 25th and 28th May four eggs were laid. The doctor does not api)oar 
to have marked the eggs as each was laid, which alone would have ensured 
accurate calculation. Who can say that the chick in the above case did not 
come out of the fourth egg which was laid on the 28th ? Li that case the 
period of incubation would become twelve days. 

Let us now consider one of those cases in which the period of incubation was 
ten days according to Dr, Amsler. That was the period for the second and third 
nests. This is what he says of the third nest. “ On July Slst, the hen was again 
sitting on three eggs, which all hatched out on August llth and 12th.” The very 
fact that they were hatched out on different dates shows that their incubation 
also began on different days, otherwise they would have come out on the same 
day. This point escaped his notice. In the above case, evidently he counts the 
first ten days of August and puts that period down as the incubation period. But 
why should he leave out the Jlst July w'hen, he says, the bird began to sit? Does 
not incubation begin as soon as the bird begins sitting ? And why should he leave 
out of count the 11th of August for the eggs from which the chick appeared on 
the 12th. The young which was hatoh^ out on the 12th wasinoubat^ upto the 
llth. From the Slst July to the llth August it is twelve days. The eggs that 
were hatched on the llth were incubated upto the 10th; the period would be, 
from the Slst July, eleven days. Yet Dr. Amsler makes it out to be 10 days I Cer¬ 
tainly, this sort oi calculation is defective, if not arbitary. 

I shall now give my own observations. A pair of White-oared Bulbuls 
Molpaatea teucotia)^ in my aviary, nested four times. Their first clutch consisted 
of three eggs on which the hen sat and sat lor three we^ when 1 removed them 
27 
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4 knd found them to be clear ones. Immediately after* they built another nest in 
quite a large basket* full of straw which I had hung up for the use of a pair of 
White Doves. In ^is straw the Bulbuls ins^ted a very neat and compact 
cup of ooir>hbree. I might mention, en passani, that they were not at all shy at 
this time and quite frequently came close to me to take the coir-fibres which I 
would throw to them, sometimea even accepting them from my hands. Between 
the 18th and 20th April the hen laid three eggs, one on each day. On the dOth 
April, 1 looked in but found no young. On the 1st May 1 could not inspect the 
aviary. On the 2nd I discovered two chicks. The egg laid on the 18th proved 
to be clear. The egg laid on the 19th probably hatched out on the 1st May— 
the day when I failed to look in, and the egg laid on the 20th hatched out on the 
2nd. This makes the period of incubation 12 days. That this is the period of 
iDOubaticm is more convincingly proved by the more accurately kept records 
^of the subsequent two nests which I give below. Of the nckt two nests I kept 
exact records, and the reader will find a remarkable coincidence in their dates, 
I should mention here that I missed the nestlings of the second nest a few days 
after their birth. 

After repairing the same nest, the hen again laid an egg on the 17th June. On the 
i8th there was another and on the 19th yet another. No more eggs were laid. 
On the 29th June the first young hatch^. Another young came out on the 
next day and the third egg became addled. Here the peri<^ of incubation was 
exactly twelve days. Going into the aviary one morning, I found a cock Dhayal 
most enthuidasticaUy trying to br^ddast on a young Bulbul. My entrance 
drove him oi! and I took up the half-dead thing to restore it to its nest, whioh 1 
found to be empty. On looking round 1 discovered the other chick in a comer, 
pecked out of life. The cause of the disappearance of the first batch of Bulbul 
nestlings now became apparent to me and I removed the Dhayals to another 
compartment. It was well that I did so, for the next batch of nestlings lived 
and throve and are now quite a healthy and lively pair of inmates of my 
aviary. 

After the above disaster, the Bulbuls left the basket and built a nest in a German 
Holler Canaiy cage. On the 17th July, the first egg of the fourth clutch was laid. 
On the 18th there was a second and on the 19th a third. Again on the 29th the 
first egg hatched out. Two other nestlings followed consecutively on the next 
two days. A oomparismi of the dates of the last nest and this one reveals a remark¬ 
able ooinddence. The third and the fourth nest, therefore, definitely settle for 
us the period of incubation. According to Dr. Amsler the period was 14 days in 
two instances and 10 in the other two of the four nests made by the same j^r of 
birds. In the case of my birds I found no variation on three successive oooasioDs. 
Dr. Amsler’s bird laid four eggs on three occasions and three on one. But my 
bird kept on to three eggs every time. 

Now I shall cite an example from Nature. In my country-house at Agar^a 
seven miles from Calcutta, X discovered, in a bush, a nest of the Bengar Ked- 
Whiskered Bulbul {Otocompaa emeria) on the 15tii April last, with one egg in it. 
On the 17th, there were three eggs in it. On the 28th Ap:^ there were three 
nestlings in it. Counting from the date the last egg was laid—^the 17th—to the 
date when the last young appeared (the 28tb) the period of incubation is eleven 
days, a day less than the time require by the birds in my aviary. But 1 must 
mention that at this time a heat-wave was passiDg over the country, the maxi¬ 
mum temperature recorded in the shade having been 106*F. The normal period, 
of incubation for the eggs of Bulbuls is, according to my observation^, iwehm 
days. 

SATYA CHUKN LAW, 
M,A.,F.ZA,M,B,O.U. 


OAtoum* fkh Jannarp 
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No. XIV.—A NOTE ON THE WHITE-BELLIED SEA-EAGLE 
(HALlAhTVS LEVC0QA8TEB). 

In the Fauna of British India (VoL lll.p. 368), Blanford quotes I^ge and 
says of Haliaehts leucogaster^ “ legs and feet whitish.” Jerdon describes them 
as “dirty white.” During my stay at Vizagapatam last year, I hod, for over 
two months, a pair of the White-bellied Sea-Eagles \inder observation. I noticed 
that the l^s and feet were of a pale brick-red colour; even the feathers on the 
upper tarsus were tinged with the same colour. The Calcutta Museum possesses 
two specimens of these birds one of which has its legs of a reddish colour. Legge 
says that the legs and feet of the unflcdgetl nestling are deshy white but the 
yearling has its le^s as in old birds. That neither of the two birds I saw was 
very young is indicated by their tails which were black at the base and white 
at the terminal, the position of the tail colours being the revense in young birds. 

It would be interesting to know whether young birds have, at any stage of their 
life, reddish legs and feet which gradually change into dirty white. 

One evening in October, the peculiar clanging call of the birds attracted my 
attention. I traced them to a tree—a stone’s throw from my bungalow—that 
towered over its neighbours. In the very topmost branch—a dry, leafless 
one—the birds were sitting,occasionally shifting their position and uttering their 
loud, far-reaching cry. Evidently, they were retiring for the night. Every 
evening I used to notice them there and at roosting time they would become 
very noisy. 

In the morning the birds would leave the shore and sweep far out over the sea, 
occasionally making a straight dive downwards with lightning rapidity to bear 
away, from the surface of the blue water below, a fish or a sea-snake. Snakes 
seem to be a very favourite food with them and they have a special knack of 
fishing up these reptiles from the troubled billows. Towards mid -day, they would 
return inland and, rising to an enormous height, soar majestically in circles with 
motionless wings. I^ooked at from beneath, their white belly contrasted well 
with the black of the wings and tail, the black of each appearing to run into 
the other. In this position they might easily be mistaken for vultures, but for 
their call which were frequently indulged in. Another pair of the same species 
used to join them at such times. This pair, I discovered, had their home in the 
hills that enclose the Valley Gardens behind the Dolphin’s Nose. The four of 
them used to be very noisy. Their qmng quang quang’a-gvavg notes coming, as 
they did, from a height of at least eight or nine hundred feet, would recall to 
one the collective voice of a flock of geese. At noon I invariably found the pair 
near my residence silently perched on the top of some giant tree, lost in a mid¬ 
day siesta. But when the sun had croBBe<l the meridian, they would 
become active again. I did not find them to be very shy ; they allowed me not 
only to approach up to the tree on which they were sitting, but gave me consi¬ 
derable time to scan them well with my field-glass. 

S. C. LAW, M.A., F.Z.S., M.B.O.U. 

Calcutta, 6th February, 1924. 

No. XV.-FLIGHTING ON A DELHI JHEEL. 

Thii is one of a series of incidents that occurred to me at Xmas 1923 and is 
presented simply with the object of obtaining the solution to a problem of duck 
movement of some interest to those who (shoot disoriminately, and whose larder 
is designed to receive only the best that nature can provide. It concerns pri¬ 
marily the Pintail and unavoidably a variety of other duck which crossed the 
sunset to their undoing. ^ 

My venue was a jheel ; let that be sufficient—else may the place next year be 
a seething mass of sportsmen of keenness unqualified ana preoooi^ outrageous • 
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It lay North and South, in length 600 yards, in breadth 100 yarde, in dq)th 6 
inchea shelving gradually to 2 feet in the centre where the sedge and grasses 
yielded to disclose two handsome stretches of open water. It is on one side of 
these stretches that the guns are finally posted to await the duck which aim for 
and settle in the open before paddling silently to the shallower feeding stretches 
at the edge. The jheel was surrounded by a fringe of full grown sugar-cane. 

Follow then the attention of the guns as they watch the last rim of the sun 
disappear beneath the horizon and as they regard the clouds collected at its 
point of departure with considerable disfavour. They value each preoioua 
minute of the time during which the duck will come and they grudge even the 
clouds their marvellous colourations and conformations when such may seem 
likely to curtail it. Within a few minutes the ball opens with a battue at flighta 
of Brahminy quartering the ray-striped sky with their discordant notes in search 
of food and safety. They flew too high oven for No. 2 shot and passed apparently 
unscathed through patterns of S. G. 

It was decided now that the guns should move out from the sheltering cane to 
patches of dry land at the sides of the open water furthest from the sunset to 
await the flighting. In due course the duck came in their whistling tumble 
from the sky and the night rang with, the sound of repeated shots. Alternate 
explosions and the scutter of rising duck, which had flown in unseen, inter¬ 
mingled with the whistle of newcomers and the occasional splash of a dropped 
bird is the best descuption I can give of moments which remain a confused tur¬ 
moil in my memory. One was continually whirling round to a new sound, 
straining one’s eyes to an object that defeated them, and finally—silence. Night 
had fallen, the duck had settled and there remained only the collection and classi¬ 
fication of the bag ; this latter was achieved by the light of motor lamps and it 
is herein lies the problem. Fifty per cent, of the bag w^as composed of that delect¬ 
able duck the Pintail. On the particular occasion of which I write the remainder 
were :—1 shoveller. 2 widgeon, 1 common pochard, 1 female of the red-crested 
pochard. On subsequent occasions also Pintail formed the greater proportion 
of the total, whereas on other jheels under same conditions not a Pintail was 
•btained. Do the different species of duck utilize certain water as of habit 
developed immediately upon arrival and carried through either until the food 
supply ceases, or the water becomes unsafe and unsatisfactory^ Or does the 
explanation of this curious segregation of species lie in the fact that the different 
ducks require different food and conditions of enjoying it ? As an instance 
of the poetic influence of Xmas fare. I venture to reproduce with the author's 
permission his description of the same incident— 


A FANTASY FOUNDED ON FACT. 


This is the tale of a darkling jheel, 

Where pintail, pochard, mallard and teal, 
Brahminy, widgeon, shoveller feeds, 

Holding high revel among the reeds. 

The sun has set in an angry West; 

The snipe have flown to a fltfui rest. 

In the deep cane-coverts that flank the edge 
Of their feeding grounds in Hie grass and s^ge. 
Slowly the flame-light Westward cools; 

On cane-brake, covert and glassy pools. 

The night flings wide her shadowy cape; 
Grass-banks fade to an nnoouth shape, 

And the mottled Waters shiver and gleam, 

In the Star of the Evening’s dim white beam. 
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Silence is fallen on field and furrow; 

The fowl at his roost, the hare in his burrow. 

Lie in the arms of night caress’d, 

Hut life on the jhcel is never at rest. 

A myriad crickets, the banks along. 

Up lift to Heaven their whispered song ; 

A myriad frogs in throaty choir. 

Sing a last long dirge to the Sun’s dead fire. 

The quick bats flicker and swerve in flight, 

From the hungry rush of the swooping kite; 

And Sarua summons his wayward spouse. 

With cry disc^ordant, to join carouse. 

But hark! a new sound thrills the sky 
Like the rush of the wind in an ecstasy, 

Or of cloth-yard shafts, as of yore they flew, 

True sped from the cord of the six foot yew, 

Nigher it comes, and yet more nigh, 

A swirl of shadows o’ercasts the sky. 

They’re here I They’ve gone ! slow dies the sound. 

As the duck wing 8outh to their feeding ground. 

Again that whistle, again the throb. 

Of the swift-driven wings of that ordered mob, 

Again the shadows of duck in flight, 

Glimpsed in the gloom of the gathering night. 

Gun leaps to shoulder from muzzle a roar— 

The silence is riven— 

The duck fear-driven 

♦Swing from the flash and skyward soar. 

But one breaks rank in that rocketing wheel. 

And swift glissmles to the waiting jheel, 

Hit, hard hit; the air he thrashes, 

With strongthless wings—and then he splashes! 

The splash betrays him—he’s gathered in, 

Or ever to deep reed-haven he win. 

Again and again is borne on the breeze 
The whistle and rush of those sliadowy V’s ; 

Again, as gun-flash shatters the gloom. 

The duck wheel up or fall to their doom. 

And birds, that have settled unseen, take flight 
On swift-driven pinions into the night. 

Then follows of wings a drumming more measured. 

The pace is swift, tho’ the wing-beats leisured. 

The shadows loom larger; the ’’ hovka betray, 

The grey-goose to w’ater winging their way. 

The flight is checked as the grey-goose wheel. 

Choosing their spot on the well-stocked jheel. 

A shot roars out, another one. 

And a grey goose drops to a well-held gun. 

_ ROSTAND. 

No.XVL—A MUGGER SHOOTING EXPERIENCE. 

Some years ago I had an experience when mugger shooting on the River 
Jumna in the Delhi district, and although I have spoken to' many shikaris 
with regard to this I have never heard from any of a similar one. The facts 
were as follows : We came across a mugger basking in the sun on a bank at a 
place where the river was about 160 yards wide. I fired at his neck and hit him, 
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but just too ]ow to be immediately fatal. The bullet was a *303 soft nosed split 
and we found afterwards had Opened out and caused a large wound in its exit. 
The mugger rushed In the river and disappeared. A little while afterwards he 
appeared in the centre of the river at short’intervals raising his head and neck 
out of the water and going down again. My shikari explained that the reason 
for this was that dshes were nipping at the wound in his neck and his pushing 
his neck out of the water was to get away from them. The shikari said the fish 
would probably drive him out of the water sooner or later, so we left the river 
for over an hour in the hope that this would happen. On returning, however, 
we found the mugger doing exactly the same thing, so 1 decided to fire, whieil 
I did. I hit him on the head, the ballet glancing ofi. The mugger made a great 
swish of water and almost jumped out. Then he lay do^ on the top of the 
water and made straight for me. I waited till he was abinit, 3 yards from the 
bank and then fired between his shoulders. This instantly paralysed him and 
we dragged him out by the tail. We found even then he was not dead as he held 
on with his teeth firmly to a lathi and it took a *303 through his brain to finish 
him. He was a mugger about 13 feet long. 

I have never heard of a mugger after being wounded going for the firer, and 
should be interested to know of any one, having a similar experience. 

L. STANSFIELD. 

February 1024. 


No. XVII.—A NOTE ON THE HABITS OF THE LARGB-SCALED 
EARTH SNAKE SILYBURA MA0R0LEPI8. 

This little Earth Snake is very common in Mahableshwar during the rains. It 
is found chiefly in the rubbish heaps, drains and in the humus of the forest-^- 
more commonly at dusk, from which one gathers that it is probably crepuscular 
or nocturnal in habits, though I have captured one or two during the day. These 
snakes are most numerous after a shower of rain, which appears to draw them 
out of their burrows on to the roads and path ways. When alarmed or dis¬ 
turbed in exposed positions these snakes adopt an attifudo common more or 
Jess to many snakes—they lie perfectly still with the body flattened out to the 
utmost extent, the object being presumably to escape detection. 

The principal food of this earth snake consists of earth worms and small 
insects, though the former make up the bulk of its diet. 

On a walk one evening I picked up one of these snakes and took it along 
with me. Though extremely alow in movement \vhen on the ground, when 
picked up it struggled very vigorously. I saw an earth worm on the ground 
and put the snake down next to the worm to see whether it would attack it. 
To my satisfaction as soon as the snake noticed the worm it bit it, relaxing its 
hold immediately afterwards; as the worm continued to wriggle the snake 
bit it again, w^hereupon the worm ceased its struggles and lay quite still appar¬ 
ently paralyzed. It might be mentioned here that Revd. Father Caius, S, .1.^ 
a bio-chemist, who is devoting a ooosiderable amount attention to the study 
of snake venoms, informs me that many of the SUybtiridae secrete a quantity 
of venom in the parotid glands, which mixing with the saliva, possess sufficient 
virulence to enable these reptiles to easily overcome their prey. To continue 
with my experiment, after the worm ceas^ its struggles the snake oommenced 
swallowing the worm head first. In about two minutes the whole prodess 
was complete, a great quantity of earth was forced out of the worm in the act 
of swallowing, much of which adhered to the mouth of the snake. This the 
reptile got rid of by rubbing its moutb this way and that on the ground. I 
picked it up after it had finished its meal, took it home and discovered later 
that a further quantity of mud had been ejected by the snake after I bad put 
it away. 
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The natives are extremely afraid of these snakes and as usual have associated 
it with legendary beliefs of a most alarming character ; a woman who saw mo 
pick one up was horror stricken at the sight and gave vent to screams which 
promptly brought a crowd around all shouting and gesticulating . On asking, 
what ailed them I was told that the snake would make a knot round my hand 
and that I would never be able to get out of it.! 

When the soil becomes dry these earth snakes burrow down into it. I am 
inolinod to believe that they use their abbreviate^! tails as stoppers to close the- 
upper ends of their burrows. The burrow it may be explained is not vertical but 
runs an olique course into the ground. The tail of a Silybura also ends obliquely 
and when the snake is burierl in its burrow the uj^per surface of the end of thet 
tail lies flush with the ground and thus forms an excellent stopper. 



Fig 18—Diagram to illustrate method of olosing burrow. The oblique end 
of the tail lies level with the surtaoe of the ground. 

I found one of these snakes in exactly this position and was at once struck 
with the possibility, that this was an explanation to the abrupt and oblique^ 
termination of the tail, which is a characteristic feature in snakes of 
this family. Further may it not be posaihlo that, the rough papillae 
with which the ends of ihe tail of the Silyburids are covered, giving 
them a rasp like appearance, are of a sensory nature and would 
therefore be in the nature of an additional safeguard warning the reptilo 
against possible intruders ? Further the end of the tail is tough and coarse— 
quite different to the smooth and tender texture of the rest of the body. So 
tender is the texture of the epidermis that those snakes appear to be unable to 
stand strong direct sunlight for very long. Numbers of them dug up by the 
load menders become scorched and perifiJi a short time after exposure, hence 
the toughening of the epidermis at the end of the tail, which while the snake 
lies in its burrow remains continuously exposed at the surface. 

In captivity they should be kept moist with damp earth and fed on earth, 
worms, under these conditions they survive for a long period. 


Bombay Nattoal Histoby Society, 

January 1924. 


CHARLES MoCANN, 
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No XVni,—FURTHER NOTES ON THE BREEDING HABITS 
OF THE PEARL SPOT FISH {ETROPIVS SURATENS18). 

In ray notes on the Cichlid Fishes of Malabar (Madras Fisheries Bulletin, 
Vol. XII, No. 6,1920) I have stated that the Fish breeds twice a year. Experi¬ 
ments were afterwards conducted to find out whether the fish could be made to 
breed more often. The results of these experiments undoubtedly answer the 
question in the aflSrraative. A pair of brewers was singled out and kept in 
an aquarium tank. The record of the successive spawnings is given below 

9-11-22 .. The pair spawned for the first time and the younfa were allowed 

to be oared for about 3 months until they left the parental 
care. 

7- 4-23 .. Spawned the second time and the larvce hatched out were removed 
on 12th April 1923. 

6- 6-23 .. Spawned the third time. The larvae removed on 10th May 1923. 

17- 6-23 . • Spawned the fourth time. The larvae removed on 21gt May 1923. 

4- 6-23 .. Spawned the fifth time. The spawn removed on the same day. 

27- 6-23. .. Spawned the sixth time and the spawn removed. 

14- 7-23 .. Spawned the seventh time and the spawn renioved. 

21- 7-23 .. The pair died on account of the washing in of lime into the tank. 

The fish is admirably adapted for pond life and is found to thrive well under 
novel conditions in the irrigation tanks of Shencottah where they have been 
introduced. The greatest difficulty is now being experienced in acclimatising 
the fish taken from saliixe and brackish waters to fresh water conditions and in 
transporting them to long distances. The larvse, before the absorption of the 
yolk sac, can be kept quite safely in small cart hem vessels for 7 days and can be 
conveniently transported in mrthbers to very distant places. If the attempt to 
feed and preserve a reasonable number of larv« far beyond the critical period 
after the resorption of the yolk until they attain the proper size for stocking 
is successful most of the difficulties can be said to have been overcome, as a 
Mngleqiair of breeders can be utilised to raise large quantities of larva?. 

Quitow, N. P. PANIKKAR, B.A., F.L.8., 

IM January 1924. Fishery Inspector. 



PROCEEDINGS 


PR0CEEDT:NGS of the meeting held on 13th 

NOVEMBER 1923. 

A meeting of the members of the Bombay Natural History Society and their 
friends was held in the Prince of Wales’ Museum, B<)mbay, on Tuesday, the 
13th November 1923 at 6-30 p.m. 

The following 22 new members were elected since the last meeting:—Miss 0. 
G. Kershaw, Ceylon ; Capt. J. H. Hislop, M.C:., T.M.S., Tibet; Lt. S. F. H. Wil- 
Hams, Bombay ; Capt. R. Hay, I.M.S., Nasirabad ; Mr. H. M. Glover, Rawal¬ 
pindi ; Mr. J. 1. Alfrey, Bombay ; Mr. C. E. D. Mears, Indore, C. I. ; Commander 
George Wilson, R.N., East Indies Station ; Major K. H. Macdonald, Bombay ; 
Mr. V. Aquino, Bombay; Lt. J. A. Theobalds, Rawalpindi; Mr. F. W. 
Withers, I.F.S., Rangoon ; Mr. L. A. Mct'oard, Burma ; Mr. K. Ringger, Bom¬ 
bay ; Capt. S. N. Hayes, Dera (Hiazi Khan; Majt)r H. G. Martin, Simla ; 

Mr. V. G. Bell, England ; Lt.-Col. B. L. Cole, Jhansi; Major J. C. Tate, I.A., 
Ohhota Udepur ; Mr. A. P. F. Hamilton, I.F.S., Sultanpur ; Capt. C. Cardew, 
R.E., Aden ; Miss N. F. Loch, Hyderabad, Deccan. 

Mr. R. A. Spence, the Honorary Secretary, reporterl that 22 new members 
had joined the Society since the last meeting held a month ago. This increase 
in membership was very encouraging and was an acknowledgment of the value 
of the work that the Society was doing ; he wished at the same lime to thank 
those members who had made a special effort to bring in new members on our 
roll and ho asked those present to help the Society in the same manner. Since 
the Society had lost the grant, it used to receive for its ordinary work, from Cfov- 
ernment, it had become more dependent than ever on the individual efforts of 
its members. It had been his policy to popularise the work t>f the Society ^larti- 
cularly in regard to the Journal by the inclusion of illu8trate<l articles and 
papers which would interest the lay reader, and the Journals issued during the 
current year were proof of what ha/1 been accomplished in this way. Tho 
number now in the l^oss contained several interesting articles. Among them 
one on “ Animal Life in the Ganges ” by Dr. Annandale which formed tlie 
subject of a lecture delivered at the Indian Museum sometime ago, and Capt. 
Kingston’s very interesting serial on “Tho Red Ant.” He was glad to say 
that the Society’s monthly meetings at the Prince of Wales’ Museum were 
becoming more and more popular. Members were always welcome to bring 
their friends to these meetings and he ho})ed that by their doing so they would 
make the Society better known. Though the Society was known as tho 
Bombay Natural History Society the list of local members was comparatively 
small and ho was certain that if those present made up their min<ls to help, 
this defect would soon be remeilied. 

The ExHiarrs. 

Mr. S, H, Prater, the Curator, exhibited some mounted birds and oasts of fish 
that had recently been prepared for the Museum in the Society's w^ork rooms. 
It was his intention to prepare a series of mounted birds illustrating the Game 
Birds of Imlia and, as a result of appeals sent out, the Society had recently 
received a handsome pair of Monal and Kokloss Pheasants fixim Mi\ Whistler, 
while further additions to this series hod boon promised. He askcn^l those present 
who had the opportunity of shooting during the coming cold weather to 
remember that the Society would be glad to receive specimens of any Game 
Birds obtained by them that would bo suitable for this purposei 

As regards Mammals the Society had recently received a complete skin of a 
Kashmir Barasingh (C. cashmiriensia) for mounting h^orn Col. Burton, who 
bad also promised to send a pair of Oorial. Major C. H. Stockley, who was at pre* 
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seat collecting for the Vernay expedition had also obtained a number of specie 
mens for us^ and Major Bailey had secured a complete skin of a Great Tibetan 
Sheep (O, cmmon hodgaoni). All these specimens would, he hoped, adorn the 
Mammal Galleiy in the near future. He reminded those present and the 
public in general that the exhibits at present arranged in the Mammal G^ery 
were of a purely temporary nature; as fresh speoimens were mounted the flat 
skins would gradually be withdrawn. It meant either having a temporary 
exhibition of this nature or closing the Gallery to the Public until it waa 
ready. The cases for the bird gallery were now ready and the work of 
preparing the mounted specimens was being pushed on but the whole matter 
was a question of time and money. 

Illusteatkd Lantern Lecture. 

Mr. J. Addyman, M.L.C., gave those present the benefit of hik long experience 
in a lecture on the Culture and Life of the Honey Bee. Mr. Addyman's lecture 
was suitably illustrated by his excellent series of lantern slides. The lecturer waa 
heartily thanked by those present. 

PROCEEDINGS OP THE ANNUAL MEETING HELD ON Gth APRIL 1924. 

The annual general meeting of the members of the Bombay Natural 
History Society was held in the Board Room of the Prince of Wales^ 
Museum on Thursday evening at 6 p.m. The Rev. E. Blatter, S. J.» 
presiding. 

The following 29 new members were elected since the last meeting:— 
Mr. Radhakant Malaviya, M.A., LL.B., Bombay ; Mr. G. D. Sutherland, 
Bombay ; Lt. K. L. Bodenham, Delhi; Mr. H. H. Sawyer, Bombay ; Oapt. 
M, R. Metcalfe, I. A., Deoli; Kumar Shri Nutversinhji of Gondal, Jotalsar^ 
Kathiawar ; Capt. D. Moncrief Wright, Quetta ; Mr. A. H. Berrifi*, Simla ; 
Mr. H. F. Mooney, I.F.S., Sambalpur, B.—N. Ry.; Mr. W. J. Bairon, 
Tavoy ; Maharaj Kumar Fattehsingh of Ali Eajpur State, Dohad, B. B. 
& 0. I. Ry. ; Mr. B. V. D. Ohislett, Sion, Bombay ; Mr. W. N. R. Kemp, 
Ohamparan ; Mr. E. J. A. Swan, Papun, Burma ; Mr. G. T. Burrows, Papuu, 
Burma; Mr. R. W, H. Davies, I.C.S., Karachi ; Mr. D. E. Reuben, I.C.S., 
Outtack ; Mr. J. W. Rowland, Karachi ; Mr. N. K. B. Kurupp, B.A,, 
M.Sc., Quilon ; Mr. A. W. J. Symes, Sabarmati ; The Right Hon’ble Sir 
Leslie Wilson, P. 0., G.C.I.E., C.M.G., D.S.O., Bombay ; Mr. Alwyn Ezra, 
Bombay ; Oapt. P. K. H. Skriue, Jhansi; Mr. C. 0. Demetriadi, Karachi ; 
Mr. W. H. Workman, F.Z.S., M.B.O.U,, Ireland ; Mr Hamid Khan, M,So., 
Lahore ; Mr. Geo. B. Morton, Calcutta ; Mr. Stephen Calvocoressi, Bom* 
bay: Mr. A. McLean, Pyinmana, Burma. The appointment of oftioers for 
the ensuing year was as follows;— 

Patron:—-H. B. H. The Prince of Wales. 

Vice Patron .—H. H. The Maharao of Cutclu 
President:—H. E. Sir Leslie Wilson. 

Vice-Presidents:—Sir Norman Maclood, the Maharao of Cutoh, and 
the Rev. E. Blatter, 

Managing Committee :—Mr. T. Bainbrigge Fletcher, F.B.S., Pusa ; 
Mr. T. R. Bell,0.I.E., I.F.8. (Retd,), Karwar ; Mr. R. D. Bell,O.LE., LaS., 
Bombay; Mr. J. P, Bradshaw, Bombay ; Lt.-Col. W. H. Evans, R. B., Sim¬ 
la ; Major F. C. Fraser, I.M.S., Meroara ; Dr. N. Annandale, Calcutta ; 
Dr. Gravely, Madras ; Mr. J, E. B. Hotson, L0.S., Bombay ; Prof. 
V. N. Hate, M.A., Bombay ; Mr. 0. M. loglii, Darjeeling ; Mr. H. F^ 
Lodge, Bombay ; Mr. ft. C. Lowndes, Bombay; Mr. F. Ludlow 
M.A., M.B.O.U.. I.E.S,, Tibet; Sir Henry Macnagbten, Kt., M.A„ M.L.O. 
Bombay j Mr. J. G. Bidland, Bombay ; Mr, P. 1Mb D. Sanderson, Bombay ; 
Major 0. B. Stockley D.S.O ; Dr. D. A. Turkbud, Bombay; Major J. Taylor, 
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Rangoon ; Mr. H. Whistler, F.Z.S., M.B.O.U., O.F.A.O.U., Punjab j 
Mr. W. P. Gumming, Quetta ; and Col. F. Wall, Ooonoor. 

Honorary Treasurer :—Mr.T. A. M. Hill. 

Honorary Secretary .—Mr. R. A. Spence. F.Z.S.* 


ACCOUNTS FOR 1923. 


The Honorary Treasurer, Mr. T, A. M. Hill, who had been on leave 
for a few months was welcomed back by the members. Mr. R, C. 
Lowndes who had been acting for him placed before the meeting the 
audited Statement of accounts for the year 1923 and stated that at the 
close of the year 1923 the number of members on the books were ;— 
Life Members 1^5 and Ordinary Membern 1,131. During 1923, 186 
Members resigned, 93 Members joined and 2 rejoined. 

An examination of the Receipts of the Society during the year 1923 
shows that subscriptions were approximately Rs. 1,000 less than in 1922, 
whereas the number of entrance fees shows a small increase over those 
received last year. The decrease in the subscriptions is apparently due 
to the fact that twice as many Members resigned from various causes 
as joined the Society during the year. The number of members who 
availed themselves of the privilege of becoming Life Members of the 
Society has still further decreased this year and the receipts on this 
account are some Rs. 1,250 less than in 1922. The increased subscription 
has evidently had a deleterious elfeot upon the membership of the Society, 
though it is hoped that this is only temporary and it may be mentioned 
that the number of members who have joined the Society has shown an 
increase during the last 6 months. 

Turning to the expenditure account the most important item of 
expenditure is the cost of printing the Journal which shews a further 
increase of nearly Rs. 1,500 over last year, and now costs Rs. 11,400 
more to print than it did three years ago, an increase of more than 100 
per cent, over 1920 printing charges. The Honorary Secretary has 
already taken this matter up with the Publishers and it is hoped to 
obtain some reduction in this item during the current year. 

The Prince of Wales’ Museum continue to pay 50 per cent, of the 
salaries of certain of the staff employed by the Society but the salaries have 
increased during the year by Us. 3,200 which is duo to the gratuity and 
half pay given to Mr. Ellison on hfs relinquishing his appointment as 
curator of the Society on account of ill health. This item will, therefore, 
not recur in 1924. 

Expenditure under practically all other heads shows a decrease and 
the Honorary Secretary is to be congratulated on the economies he has 
been able to effect in this respect. 

A summary, however, of the receipts other than what should be treat-* 
ed as Capital, and amounts received on account of Game Books, etc., as 
compared with the Revenue expenditure of the Society, appears to show 
a deficit on the year of very nearly Rs. 10,000. This can only be improved 
by an increase of the membership of the Society, and a reduction in the 
expenditure, principally in the cost of printing the Journal. 

With regard to the sale of books, charts, etc., most of the accounts 
appear satisfactory with the possible exception of the sale of Game 
Bird Books. There is for this still an amount of Rs. 16,199-1-0 due to 
publishers, and in addition the Society appears to be out of pocket by a 
further sum of Rs. 15,946-2-0 at the end of last year. Very little more 
than half the bound copies have as yet been sold, which accounts for the 
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abo?e position, bnt if these and the unbound copies can bo sold the 
Society will not only cover out of pocket expenses, but will make quite 
a reasonable profit. Recent sales have, however, not been as promising 
as were originally hoped. 


MAMMAL FUND. 

The fund opened with the balance of Rs, 21,74^5-15-9, but Bs. 2,922-11-7 
only having been received during the year it closed with a balance of 
only just over Rs. 10,000. Salaries will again be less this year, but I can¬ 
not add to what was said last year, namely, that as it is unlikely that 
fresh funds will be forthcoming it will be necessary to rely in future 
principally on work being done for us by honorary workers. 

The formal business having been concluded the members adjourned 
to the Natural History Section of the Museum. Considerable interest 
was shewn in the many recent additions mounted by the Curator and 
his Staff, 
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BOMBAY NATURAL HISTORY SOCIETTY. 
STATEMENT of ACCOUNTS from January 192^ to December 1323 . 
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